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Nutritional Transition: A Cause of Concern for Obesity 
Among Students of Bukirtyah City, Saudi Arabia 
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Department of Community Medicine, ESIC Medical College and Hospital, Faridabad, Haryana, «College of Public 
Health Informatics, Qassim University, Al Bukiriyah, Qassim, Saudi Arabia. 


ABSTRACT 

The prevalence of overweight (21.8-23%) and obesity (7015.7%) among male students is reportedly high in Saudi 
Arabia. Hence, there is felt need to assess percentage of overweight students also in Qassim region prior to intervention. A 
cross sectional study was carried out during October 2014 to September 2015 to find out prevalence of obesity among 
students of public health and to understand their dietary habits associated with obesity. All 202 students studying in college 
of Public Health & Health Informatics at Bukiriyah, in Qassim province of Saudi Arabia were interviewed using a structured 
and pretested questionnaire. The normal weight, overweight and underweight students were 47.03%, 45.05% and 7.92% 
respectively. Eighty percent were overweight among those aged above 23 years. This is approximately double of percentage 
of overweight students in the other two age groups. Consumption of fruits and fruit juice was higher in normal weight and 
overweight students, but lower in underweight students. A low vegetable and fruit intake along with higher intake of coke, 
tea, coffee, pizza and burger were noted as common eating habits of the students. There is urgent need to reduce the 
prevalence of overweight and obesity among college students, and to promote healthy eating habits and physical activities. 


KEY WORDS: food habits, obesity, public health, saudi arabia 


INTRODUCTION: 

The MONICA Project, sponsored by the 
World Health Organization, discovered that 30% of 
the population in the Arab World is overweight or 
obese, including adolescents and adults"! This 
percentage is smaller for North African countries than 
oil-producing countries, but is still a prevalent 
trend’ The adoption of western lifestyle is one of the 
leading causes. The intake of attractive energy dense 
food with undesirable composition, increased 
consumption of animal fats and sugars and reduced 
consumption of dietary fibre, along with a lack of 
sufficient physical activity is high. Specifically in the 
Arabian Peninsula the physical activity of the 
population has significantly diminished with the 
availability of housemaids, private cars, television, 
and sophisticated household appliances. In addition, 
the types of food and fat intake have changed"”. Other 
common factors, besides a sedentary lifestyle and 
unhealthy food choices, across the Arab world include 
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urbanization, technology, "and a cultural appreciation 
of plumpness'”. 

The rate of childhood obesity is increasing in 
developing countries, but this rate is highest in the 
Middle East". In the last few decades, the Kingdom of 
Saudi Arabia (KSA) has experienced rapid socio- 
cultural changes caused by the dramatic rise in the 
economy of the Arabian Gulf region. Such 
transformation associated with major changes in food 
choices and eating habits has made the youth 
westernized. This nutritional transition has been 
implicated as a cause of rising trends of overweight 
and obesity recently observed in the Saudi 
population”. In Saudi Arabia, the overall prevalence 
of overweight, obesity, and severe obesity in 
otherwise healthy children and adolescents aged 5 to 
18 years is 23.1%, 9.3% and 2%, respectively”. 

All the factors associated with obesity may 
not be amenable to modification such as urbanization 
and availability ofi ncreased disposable income, but 
factors like dietary habits may be modified with 
continued health education, sharing evidence and 
increasing availability & consumption of healthy 
foods by appropriate policy changes. 

In view of the above, this study was carried 
out with objectives to assess the prevalence of obesity 


in students of public health, to understand the dietary 
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habits associated with obesity and for suggesting 
solutions for improving the present status. 


MATERIAL & METHODS: 

All 202 students, studying in college of Public 
Health & Health Informatics at Al Bukayriyah, in 
Qassim province of Saudi Arabia were interviewed. As 
this college is only for males, all students interviewed 
were males. The age of these students ranged from 18 
years to 29 years. All the regular students attending the 
college in the period of October 2014 to September 
2015, were included in the study. The students already 
in occupation and attending selected courses for 3 to 4 
months under the “bridge cdurse were excluded. 
Calculating Body Mass Index was used as the standard 
method for assessment of obesity. The weighing 
machine received from UNICEF of make SECA fitted 
with height measuring rod was used for recording the 
weight & height of students. The weight was recorded 
to nearest 100 grams and height was measured up to 
nearest 0.5 centimetres as available in calibrations of 
the weighing machine. The height and weight of 
students was recorded using above stated standard 
equipment available in the college. 

All students were interviewed using a 
predesigned questionnaire about their dietary intake of 
different type of food items and frequency of their 
weekly consumption. The selected students were 
trained by faculty members in recording height and 
weight and using the interview questionnaire and these 
students recorded the observations under supervision 
of faculty. After reviewing the questionnaire used in 
studies mentioned in references at serial nos. 13 & 16 
to 18 from Arab countries, the food items for 
questionnaire of present study were selected. The 
variables selected for food items were frequent 
weekly consumption (4 to 7 days per week) of fruits, 
vegetables, junk food (pizza / burger), coke, tea / 
coffee & fruit juice. 

The data collected were organized in tables 
and graphs using excel sheets. The results were 
analyzed comparing food habits of underweight, 
normal weight and overweight students. The Chi 
Square test was applied to find whether the difference 
in consumption of different food items between 
normal and overweight students is statistically 
significant. The data entry and tabulation was done by 
the faculty members themselves. 


RESULTS: 
The age wise distribution of students between 
the age group of 21 to 23 years was found to be 52%, 


followed by 32.67% in age group 18 to 20 years and 
15.35% in age group above 23 years (Table 1). 
Distribution of students by both Age & Obesity status 
shows that 62 % of normal weight and 43 % over 
weight students were in age group 21 to 23 years. It is 
evident that 30 % of all overweight students (28 out of 
93) were already present in age group of 18 to 20 years 
and their number increased by another 43 % in age 
group 21 to 23 years. Therefore interventions for 
prevention and control of obesity must start in the 
school, before they enter the college, and also as soon 
as they get entry to the college. 

The distribution of students by Age, normal 
weight & overweight status, shows that in students of 
age group 23 & above, 80 % were overweight (Table 
2). This is approximately double of percentage of 
overweight students in the other two age groups. 
Hence it is evident from this observation that students 
in age group 23 years and above are high risk group. It 
may be advisable to check blood pressure, blood sugar 
& HbA,, also in this age group to maximise use and 
benefit of available diagnostic and preventive 
resources. 

The consumption of fruits and fruit juice was 
higher in normal weight and lower in underweight 
students. In underweight students intake of vegetables 
was also low than other two groups, but Consumption 
of Pizza or burger & drinking coke was higher (Table 
3). Consumption of tea / coffee and drinking fruit juice 
was comparatively higher in over weight students. In 
under weight, normal and overweight, all the 3 
categories of students, frequency of drinking coke, tea 
and coffee was found high, while intake of fruits and 
fruit juices was found comparatively low. 

The Chi Square test was applied to find 
whether the difference in consumption of different 
food items between normal and overweight students is 
statistically significant. The difference was found 
significantly higher in overweight students (value of p 
was less than 0.02), only regarding consumption of tea 
and coffee. The significant difference is also expected 
logically between normal and overweight students 
regarding intake of fruits, vegetables, pizza and 
burger, but probably a larger sample size is required to 
capture this observation. 


DISCUSSION: 

The studies in Saudi Arabia and other 
countries as well also have stated high prevalence of 
overweight & obesity. In study by Fadia Y. Abdel- 
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Table 1: Distribution of students by Age & Obesity status. 


Giese se Number of students of age 21-23 Years More than 23 Years Total 
esity status 18-20 Years No.(%) No. (%) No. (%) No. (%) 
Under weight — 9(56.25) 7(43.75) 0 16 (7.92) 
Normal weight 29(31.18) 58(62.37) 6(6.45) 93 (46.04) 
Over weight — 28(30.11) 40(43.01) 25(26.88) 93 (46.04) 
Total 66 (32.67) 105 (51.98) 31 (15.35) 202 (100.0) 
Table 2:Proportion of Normal & over weight students by Age Groufishe High Risk Groups. 
Obie Sa students of age 18-20 = 21-23 Years More than 23 Total 
esity. Status Years No. (%) No. (%) Years No.(%) No. (%) 

Total Number 66 (32.67) 105 (51.98) 31 (15.35) 202 

Normal weight 29 (43.94) 58 (55.24) 6 (19.35) 93 (46.04) 

Over weight 28 (42.42) 40 (38.09) 25 (80.64) 93 (46.04) 


Table 3:Frequency of weekly consumption of food items in normal, under and overweight students. 


Eating Habit 
Under Weight No.(%) 
(Eating 4-7days) 


Any Fruit 1 (2.27) 
Vegetables 7(15.91) 
Pizza Or Burger 10 (22.73) 
Coke 12 (27.27) 
Tea/ Coffee 11 (25.00) 
Fruit Juice 3 (6.82) 
Total 44 (100.00) 


Megeid et al”, the prevalence of overweight was found 
23% and obese 7% in male students. These results are 
in agreement with several studies". In KSA, Al- 
Rethaiaa et al’ reported that the prevalence rate of 
overweight and obesity of male Health Sciences 
College students were 21.8% and 15.7%. The students 
were eating 2 meals per day including breakfast, 
together with frequent snacks and fried food, whereas, 
vegetables and fruits were not frequently consumed by 
most students. Most males are exposed to outdoor 
eating, which usually contains excess fat and 


carbohydrates, and less fibre” 
Musaiger et al’ reported that the prevalence 


Normal Weight No. (%) 


247 (100.00) 


Over Weight No. (%) 


19 (7.69) 12 (4.76) 
46 (18.62) 47 (18.65) 
36 (14.57) 33 (13.10) 
64 (25.91) 61 (24.21) 
64 (25.91) 78 (30.95) 
18 (7.29) 21 (8.33) 


252 (100.00) 


rate of obesity was 35.7% in males in the United Arab 
Emirates. In contrast, in Iranian male college 
students, only 7.9% of them were found above the 
normal body weight! In our paesent study 


1 1) 

Most “stu oe atloged uaheatthe ere 
habits, they often eat snacks daily, and this may be due 
to their palatability, availability, and convenience. The 
present study revealed that most students had a lower 
frequency regarding intake of fruits, fruit juice and 
vegetables but higher frequency of consuming coke, 
tea/ coffee, pizza and burger. These present findings 
were in accordance with several authors'*"' who 
stated that obesity was associated with an unhealthy 
diet, high intake of fast foods and other foods high in 
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fat, and alow intake of fruits and vegetables. 

The studies conducted with medical students 
in different parts of India reveal that 44% were 
overweight & 8 to 10 % were obese. Relation with 
increased frequency of meals (p = 0.007), increased 
sleep duration (p = 0.003) and regular exercise (p = 
0.047) were found to be significant. The students 
having daily breakfast were found to be 42.9% to 68%. 
However, only 10% participants said that they had a 
fruit daily. Most of the male (53.9%) and female 
(47.6%) students were habituated to consume snacks 
in fast food centre. Fried snacks were the most popular 
with 39% students, followed by various bakery items. 
Only 7% students preferred salads and soups for 
snacking", Jayaraj et al”! & Gillman et al", 
reported that regular participation in physical activity 
with eating a healthy diet strongly influences health 
status and reduces the risk of obesity and overweight. 


CONCLUSION: 

Poor nutritional behaviour is associated with 
many risks that endanger health not only during later 
life but also during early adulthood. Despite high level 
of education of university students, they still have poor 


nutritional habits, more so than the general population. ‘A long.v 


coke, tea, coffee, pizza and burger were found the most 
common eating habits of the students. Lifestyle 
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ABSTRACT 

The decreasing interest of students in active learning and problem solving approach by working in groups is felt as a 
challenge by many teachers. Overdependence of todayedical undergraduates on readymade study material and social 
media is a matter of concern for the medical fraternity. At the same time it is an opportunity to develop innovative teaching 
learning methods suitable to present scenario. We planned to evaluate impact ofi nnovative teaching methods on attendance 
and academic performance of MBBS students. It was a longitudinal type of descriptive study conducted among MBBS 
students. ‘Must know’ content for different topics and innovative methods of teaching were decided through faculty 
consensus. To improve active learning social media chat groups were utilized and students were encouraged to make group 
presentation, small write up on spotters and to undergo open book exam as a group assignment. Their attendance records and 
performances were evaluated at the end of study period of 21 months. There was a significant increase in mean percentage of 
theory marks among those attending 275% classes from first to fourth t@prsn@01). Although practical exams also 
observed the same trend but it was not significant (p: 0.89). Intervention in form ofi nnovative techniques of teaching and 
learning contributed in improving the performances of the students. Introduction ofi nnovative teaching learning methods is 


the need of the hour to improve interest and academic performances of undergraduate students. 


KEY WORDS: medical graduates, performance, teaching methods 


INTRODUCTION: 

In the entire Undergraduate Medical 
curriculum, Community Medicine is the only subject 
which provides students an opportunity to learn 
communication skills and apply medicine in real life 
setting. Students are exposed to this discipline from 
the first semester which extends upto the seventh 
semester. The extended curriculum makes this 
discipline unique as well as permit to conduct more 
number of evaluation tests as compared to any other 
discipline. 

It's interesting to see the potential of students 
in being organized planners, working hard and 
achieving bigger targets by distributing work in 
smaller, well coordinated groups, when it comes to 
cultural fest & Annual function of the college. As we 
look at the same scenario with regard to interest in 
learning & performance in studies by our MBBS 


Corresponding Author: 

Dr R K Pal, 

Flat No. 139, First Floor, Block - ‘B’ 
Kalkaji, New Delhi - 110019 

Phone No.: 9891077651 
E-mail:rkpal.nhsrc@gmail.com 


undergraduates we find these qualities missing. Hence 
it may be inferred that the potential of active learning 
and performing better exists in most of the students. 
The challenge is how to ignite interest and passion for 
learning and performing better. 

The review of studies we could find about 
using innovative teaching methods (as stated below 
under references) reveals that different approaches 
such as student centered learning, skill based learning, 
using case study and mentorship have been discussed 
and implemented, but evaluation ofi mpact of these 
approaches on marks secured by students is lacking. 
"4 The evaluation ofi mpact of regular attendance 
on performance of students was also found lacking. 

Looking at the poor performance of many 
students, in internal assessment at the end of 3” 
semester in the batch going to appear for Final Exam 
within 21 months, the effort for improvement was 
started by faculty of the department of community 
medicine using following techniques: Developing 
consensus on ‘must know content of each topic; 
Review methods of teaching and media found 
interesting & effective for learning by students and 
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Explore the innovative approach and process to be 
used to make learning more participative & interesting 
with lesser effort and stress. 


MATERIALAND METHODS: 

A longitudnal study was conducted in the 
Department of Community Medicine, ESIC Medical 
College and Hospital, Faridabad. Students of batch 
2015-16(admission year) were our study population. 
The assessment of the study population was done at 
four points of time from March 2017 to November 
2018. The data was compiled and analysed in the two 
months' duratiofDecember, 2018- January, 2019). 
Time of each Terminal Exam (Internal Assessment) 
and intervention in the period from March 2017 to 
November 2018 is presented (Table 1). 

For the purpose of study teaching methods 
were broadly classified into two catagories: traditional 
(passive) and innovative (active). The intervention 
was actually the innovations adopted from third 
semester onwards which were as follows: Discussion 
among faculty members regarding the need and 
options for innovations in teaching content & 
methods; Securing Interest & involvement of faculty; 
Distribution of topics among the faculty to define 
‘must know content on each topic and common 
parameters to be used; Using different teaching 
methods and media to supplement learning at each 
opportunity, by sending video to students through 
social media (whats app, Google class room & email), 
showing videos in the class room, presentation / 
discussion by students, allotting focused small 
research projects under guidance of faculty through all 
steps & demonstration during practical/family study 
where ever possible. Involving undergraduate 
students in developing posters and presentations and 
delivering the presentations and Using different 
evaluation techniques/ methods for same topics (Usual 
question papers, MCQ, Group discussion, Open book 
test & arranging Quiz competition). 


Follow up evaluation: 

First terminal exam (baseline evaluation) was 
conducted at the end of 3“ semester. Further evaluation 
was done subsequently as second (at end of 4" 
semester), third (at the end of 6" semester) and fourth 


terminal examination at the end of seventh semester. 


Outcomes measured: 

The students were evaluated in theory and 
practical both. In order to assess all the three domains 
ofl earning i.e cognitive, psychomotor and affective 
domains, theory and practical examinations (Spotters, 
problem based exercises, family/ case study) were 
conducted during each evaluation. Theory 
examination consisted ofl ong answer questions, 
problem based questions and short answer questions. 
All the faculty of department participated in 
evaluation. While evaluating a question /topic, all 
students were evaluated by same faculty. 

Similarly in practical the evaluation was done 
in form of spotter identifications, numerical exercises, 
case based evaluation in community and viva voce. 
Every student during every terminal examination 
visit each evaluator where he was assessed. Marks are 
presented as percentage. 


Statistical analysis: 

We assessed the relationship between 
attendance at four point of times and the performance 
measures by using repeated measure analysis of 
variance (ANOVA) using SPSS version 21 (IBM). 


RESULTS: 

There were 93 students out of 100 who were 
followed up from 1“ semester through 7" semester. 
Seven students were demoted to previous batches as 
they could not pass their first or second professional 
examinations. The attendance of these 93 students at 
the end of seventh semester in theory and practical 
classes has been shown in table 2. The classes attended 
have been grouped in three groups. The students who 
attended 50% to 74% of theory as well as practical 
classes were 77.4% (Theory) and 54.8% (Practical) 
respectively. More than 75% of practical classes were 
attended by 38.7% students as compared to theory 
classes which were attended by 19.4%. (Table 2). 

There were four theory and practical exams 
conducted at the end of third, fourth, sixth and seventh 
semester each. The mean of percentage marks scored 
by students in theory has been distributed among the 
three attendance groups. 

It was observed that there was a significant 
increase in mean percentage of theory marks among 
those who attended more than or equal to 75% classes 
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Table 1: Interventions and Terminal Exams conducted during the study period. 


st 2 nd 4th 
; . : ; 3"4 terminal : : 
terminal Intervention terminal Intervention Intervention terminal 
exam exam arse exam 
At th ; 
: Atthe end Involving students At the end 
end of Consensus on : ; At the end 
of 4th in developing . of 7% 
3rd must know areas of 6th Quiz 
. Semester posters and : os Semester 
Semester and its ' ‘ semester in competition F 
eeRidcko Massiemenieee in August presentations for Tuly 2018 in Nov. 
- P 2017 department 2 2018 
2017 
Distribution of 
topi : 
ne Sharing notes on 
faculty according . . 
: social media Role plays 
to different 
: platform 
teaching 
methods 
Problem 
: based group 
Group work by Tutorials for : 
ae work in 
students revision : 
practical 
classes 
Open book tests 
Research 


projects in small 
groups 


Table 2: Category wise attendance (percentage) in theory and practicals. 


Attendance Theory attendance Cumulative 
groups Number (Percent) Percent 
=>75% 18 (19.4) 19.4 
50-74% 72 (77.4) 96.8 

<50% 3 (3.2) 100.0 
Total 93 (100) 


from first to fourth terminal (p<0.001). There was an 
increase in marks from 18.96% in first terminal to 
46.62% in fourth terminal exam among those who 
attended 50-74% theory classes. There was significant 
increase in marks as we move from lower attendance 
group to higher one in first (p:0.023) and second 
terminal exam (p:0.004). (Table 3). 

The mean of percentage marks scored by 
students in practical has been stated for the three 
attendance groups. The mean of percentage marks for 
practical exam increased from first to fourth terminal 


Practical attendance 


Number (Percent) Cumulative Percent 


36 (38.7) 38.7 
51 (54.8) 93.5 
6 (6.5) 100.0 
93 (100) 


exam among those who attended more than 75% 
practical classes. However there was no significant 
trend observed (p:0.89). There was a dip in practical 
marks from first to second terminal and increase 
thereafter in 275% and 50 to 74% attendance groups. 
The mean of percentage marks increased significantly 
as the attendance increased in first (p:0.001), second 
(p<0.001) and third terminal (p<0.001). There was an 
increasing trend in fourth terminal also but it was 
statistically non significant (p: 0.116). (Table 4, last 
row). 
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Figure 1: Distribution of students based on categorisation of attendance (percentage) in three groups. 


@ practical attendence 


theory attendence 


Table 3: Mean marks obtained in theory terminal exam with respect to their theory attendance 


. . Second . . Fourth p value 
First terminal . Third terminal . ‘ 
Theory terminal P terminal (Difference 
attendance oo Percentage niga Percentage betweenfirst 
eae) Mean (SD) eae) Mean (SD) and fourth) 
=>75% 25.27 (10.77) 31.32 (10.89) 51.01(9.75) 50.74 (6.46) <0.001 
N 18 17 18 18 
50-74% 18.96 (9.89) 22.55 (10.81) 42.84 (11.22) 46.62 (8.41) <0.001 
N 59 51 72 72 
<50% - 9.75 (5.30) 37.22 (28.82) 38.47 (1651) 0.180 
N 0 2 3 3 
Total 20.44 (10.39) 24.32 (11.53) 44.24 (12.09) 47 .15(8.57) <0.001 
N 77 70 93 93 
p value 
(difference 
Between 0.023 0.004 0.020 0.037 
attendance 
groups ) 
DISCUSSION: methods. The qualitative impact of these innovations 


has been observed as better understanding of subject 
and increased interest in teaching & learning among 
the faculty and students as well. However, further 
study may be required to demonstrate it through case 


The increasing performance of the study 
participants in terminal exams in 21 months duration 
reveals in quantitative terms the gradual impact on 
quality of teaching by using innovative teaching 
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Figure 2: Theory attendance wise trend of mean marks obtained by the students in each semester 


fourth termi 


Table 4:Mean marks obtained in practical terminal exams with respect to their practical attendance. 
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—— total 


. First terminal pepond Third terminal Bout P tas 
Practical terminal terminal (Difference 
d ei Percentage Pee Percentage betweenfirst 
attendance groups Mean (SD) g' Mean (SD) g' 
Mean (SD) Mean (SD) and fourth) 
=>75% 62.88 (10.68) 58.67 (9.13) 55.14 (9.32) 63.92 (7.25) 0.89 
N 30 36 35 36 
50-74% 51.30 (15.09) 48.95 (8.81) 49.01 (6.62) 62.01 (8.02) 0.003 
N 31 51 50 51 
<50% - 38.66(12.22) 40.20 (9.39) 57.08 (7.31) 0.020 
N 0 3 5 6 
Total 57.00 (14.25) 52.50 (10.43) 50.91 (8.76) 62.43 (7.79) 0.007 
N 61 90 90 93 
p value (Between 
attendance group 0.001 <0.001 <0.001 0.116 


difference) 


*p value <0.05 is considered as statistically significant 


study and statistics. 

Feasibility and replicability ofi nnovative 
teaching methods used by us does not seem to be 
difficult if the faculty decides to do it systematically 
and the management of the college allows the basic 


freedom, infrastructure and support required. The 
only constraint to some extent may be acute shortage 
of faculty. 

As stated under our observations above other 
researches have also reiterated that the pattern of 
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= 50-74% attendance 


=——= total 


== <50% attendance 


63.92 


62.43 
62.01 


57.08 


thald terminal fourth termi 


Figure 3: Practical attendance wise trend of mean marks obtained by the students in each semester. 


conducting the internal assessment can be done in a 
different method which includes evaluation of 
assignments/practical, projects, presentations and the 
conduct of the student in a proportionately weighted 
manner rather than following similar method of 
assessing the performance of the student like in final 
examinations. Technology is an important aspect of 
today's life, so are presentation skills. Evaluation of 
presentation of seminar topics, their research work etc 
will give the students confidence to face the 
professional world in the future. Thereby psycho- 
motor, affective and communication skills also can be 
assessed", 

The faculty of Armed Forces Medical 
College, Pune has tried mentoring combined with 
innovative teaching/learning technique dfhands-on” 
training for Undergraduates with the involvement of 
postgraduate (PG) students in the Department of 
Community Medicine, by involving students in small 
focused Research projects. This has created a positive 
attitude among students'. As we introduce more of 
psychomotor component (skils) of a topic to students; 
they become more confident in acquiring the 
concepts. Similar technique was used by our faculty 
where reaserch methodology was taught in form of 


theory lecture in 3“ semester but the hands on training 
was given during 4" semester. There was a better 
understanding of the topic observed among students. 
The faculty at Government Medical College 
Chandigarh found that the quiz program was the one 
that was highly appreciated with the highest scores, 
followed by the undergraduate projects and the 
vertical orientation program in that order according to 
feedback received from medical undergraduate 
students’. Similar improvement in marks 
(practical>theory) was observed after introduction of 
quiz programmes at the end of 6" semester. The 
Microbiology department of Manipal Medical 
College, Karnataka assessed the effectiveness of Case 
Based Learning (CBL) with feedback from students 
that; apart from helping them acquire substantive 
knowledge in microbiology, CBL sessions enhanced 
their analytic, collaborative, and communication 
skills. The block examination scores in CBL topics 
were significantly higher than those obtained for 
lecture topics”. We used problem based teaching 
techniques in the final semester during our family 
postings and extramural visits and this improved the 
knowledge and attitude of students towards the 
subject. Similar observations have been reported 
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about CBL as teaching method, by Biochemistry 
department of a medical college of Piparia, Gujarat”. 

The medical students studying pharmacology 
at Christian Medical College, Ludhiana, Punjab 
showed preference for tutorials, short answer 
questions, revision classes, clinical pharmacology & 
bedside teaching in place ofl ecture, seminars & 
pharmacy exercises. The performance score of 
students indicated 12% improvement in their scores 
when their feedback suggestions stated above were 
implemented”. Tutorials were used by our faculty 
also for revision of various topics during 5" semester 
and it was observed that mean marks in theory 
increased by almost 20 points. However there was a 
decline in marks obtained in practicals probably due to 
more emphasis on theoretical topics in that semester. 
This was rectified by introducing efforts to improve 
marks in practicals in next semester. 

A study from Lock Haven University, U.S.A. 
reported increase in engagement of students and 
faculty when social media platform-twitter was used 
for discussion and study material sharing". We created 
groups on whats app and used it for sharing study 
material and interactive discussions among students 
and faculty on news & research articles on public 
health issues. This intervention was started in 4" 
semester and it improved the theoretical knowledge of 
students. Martinez et al., and Low et al., conducted 
randomized controlled trials using smartphone 
application as an intervention and demonstrated an 
improvement in academic and clinical competency 
scores"! 

The innovations at CMC Vellore emphasize 
focusing on all the areas namely Curriculum Planning, 
Using different teaching and learning methods & 
Assessment. Similar to our innovation they have 
focused on removing unimportant and irrelevant 
materials that are still in the curriculum & increasing 
emphasis on training doctors as good ‘first contact! 
physicians who can manage common medical 
problems and be aware of when to refer. An assessment 
matrix is made for every topic that needs to be taught 
and assessed and this has 3 major domains-cognitive, 
psychomotor and affective”. 

The students with higher attendance in classes 
were found to secure significantly better marks in the 


terminal exams, in our study and other similar studies 
as well'’”'"!, At the same time we could also find a 
study by Kauffman et al., which found no significant 
relation between marks secured in internal exams and 


attendance of students in the class room”. 


LIMITATIONS: 

In the existing teaching & evaluation system 
of medical students, similar assessment methods are 
used for both the internal assessments and the final 
examinations. Hence this becomes a limitation while 
assessing the students. Other than cognitive skills, the 
psychomotor and affective skills are not adequately 
evaluated and very minimal emphasis is given on 
assessing communication skills, as stipulated in the 
foundation course based on the latest competency 
based Medical Council of India recommendations. 


CONCLUSION: 

Our study reveals that it is high time for 
curriculum developers and teaching faculty to read 
mind of students, their expectations and aspirations. It 
is very much required to create interest in studies 
rather than imposing mammoth sized syllabus and 
traditional methods of education. Inspite of formal 
teaching in form ofl ectures and traditional practicals 
if social media, quiz on individual topics, poster 
making and educational videos can be incorporated in 
medical education, it will work wonders. As depicted 
in the results of this study such innovations are helpful 
in improving attendance as well as academic 
performance of medical undergraduates. 
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Precision in Hematology Laboratory Practices through 
Quality Indicator Adherence 


Shamim Akhtar, Sadhana Mahore, Kajal Mitra 
Department of Pathology, NKP Salve Institute of Medical Sciences, Nagpur (Maharashtra) 


ABSTRACT 

Quality indicators are capacity paraphernalia for streamers that are used as guides to scrutinize, calculate and 
improve the quality of patient care, clinical support services and organizational function that affect patient outcomes. This 
observational study was done at NKP SIMS, LMH, Nagpur from January 2014 to December 2017. The study was conducted 
at Hematology and Clinical Pathology section of Central Pathology Laboratory by maintaining TAT (Turn Around Time) up 
to 5% permissible limit with objective to design and review quality indicators from time to time in an effort to improve the 
performance of the laboratory. Nine quality indicators were studied. The target for each quality indicator was set according 
to previous yeas performance. Total 9, 63,583 samples were received. Quality indicators like internal quality control, 
external quality assessment, critical alerts, turnaround time, specimen collection & storage, completeness of requisition 
form, specimen rejection and avoidance of transcriptional error in reporting from entry register to computer were studied 
and continuous quality improvement was noted. It was thereafter inferred that the quality improvement plan in hematology 


and clinical pathology is an effective tool. 


KEY WORDS: central pathology laboratory, hematology, quality indicators 


INTRODUCTION: 

Quality Indicators assess the performance of 
process, quality of services, potential quality 
concerns, supplementary studies and related 
investigations for track changes over the time. 
Indicators are developed as per their measurability, 
achievability, interpretability, action ability, engage 
ability and balance ability’, Laboratory testing and 
services have an important role in provision of health 
care. Assessing the quality ofl aboratory services using 
quality indicators or performance measures requires a 
systematic, transparent and consistent approach in 
collecting and analyzing the data“. A complete 
approach addresses all stages of the laboratory 
testing process with a focus on the areas considered 
most likely to have important consequences on patient 
care and health outcomes’*”*!. Quality indicator data 
should be collected over a time period to identify, 
correct and continuously monitor problems improving 
performance by identifying with implementing 
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effective interventions’. The laboratory quality 
indicators identified are grouped according to the 
stage of the total laboratory testing process. ° The 
indicators along with the related Institute of Medicine 
(JOM) health care domains, phase ofl ab work flow 
and performance target are listed herein (Table 1). The 
indicators identified span of stages for the total 
laboratory testing process. However, these do not 
provide comprehensive coverage. The accepted 
indicators include assessment by their result 
interpretation, consequent action, analysis, patient 
identification and specimen collection. However, few 
indicators may result in insuffigiestamonitoring of all 
stages during testing process. The commonest 
indicators identified include IOM health care 
domains, safety, timeliness, effectiveness, and 
efficiency. Indicators may be associated with patient 
centeredness, but none of these indicators may be 
associated with justice, having relatively small in 
number and their lack of widespread use in practice as 
they are use full and covered at various stages of 
testing process and, IOM domains™’. 


MATERIAL AND METHODS: 

An observational study was conducted in in 
Hematology section, Central Pathology Laboratory. 
NKP Salve Institute of Medical Sciences and 
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Research Centre, Nagpur, India during Jan 2014 - Dec 
2017 after obtaining clearance from the Institutional 
Ethics Committee. Results were studied in accordance 
with the permissible limit for each quality indicator as 
an effective tool for ensuring continuous quality 
improvement by the use of IQLNérnal Quality 
Laboratory Management) indicators based on 
Baldridge award criteria 1996 by use of Bob Galvin 
cycle (i.e. Define-MEASURE-analyze-improve- 
Control) consistent cycling. Study target was to 
maintain TAT (Turn Around Time) according to 
feasibility of assets with permissible limits of 5%. Ten 
percent samples were randomly picked up for quality 
indicators to evaluate ratio of performance. The target 
for each quality indicator was set according to 
previous yeds performance.Table:2: A total of 9, 
63,583 samples were received in the hematology and 
clinical pathology section. Quality indicators were 
evaluated with respect to their performance target, 
phase ofl ab work flow, assessment tools and IOM 
domain(Table 1). Like internal quality control (IQC), 
external quality assessment (EQA), critical alerts 
(CA), turnaround time (TAT), specimen collection & 
storage, completeness of requisition form, specimen 
rejection and avoidance of transcriptional error in 
reporting from log book to computer were studied. 
The instruments used in laboratory for sample 
processing were: ABX 60 automated cell counter, 
shift to highly upgraded model ADVIA 21201 for 
haematology. Automated coagulation analyzer trinity 
replaced by Upgraded model Erba Mannheim ECL 
412 coagulometer. 

The IQC is monitored by three level quality 
controls in hematology and two level quality controls 
were used for both coagulation tests and urine tests. 
The EQA in hematology were monitored and assessed 
by regular participation with All India Institute of 
Medical Sciences, New Delhi under ISHTMIIMS 
EQAP PROGRAMME. Critical alerts were intimated 
to the clinicians with documentation. TAT of tests was 
calculated for samples from each of the Outdoor 
Patient Department and Indoor Patient Department 
and their reasons were documented. 


RESULTS: 

An evaluative assessment of 9, 63,583 
samples was conducted, deposited over three years, 
through quality indicators in line with respective 
assessment tools, IOM Domain, Phase ofl ab work 
flow & performance target (Table: 1). The results were 
studied and documented on monthly basis. 1-IQC 
results were consistently accurate (Table: 2 & Fig: 1). 


EQA results illustrated minor discrepancy in year 
2014. Hence, root cause analysis for the same was 
performed followed by corrective measures like use of 
upgraded model of 5 Part Cell counter ADVIA 21201 
& Erba Mannheim ECL 412 automated 
coagulometer.2- In case of CRITICAL ALERT, the 
target of 100% has not been achieved due to many 
reasons like failure to communicate results to 
clinicians, same results on repeat samples, network 
issues and problems during telephonic 
communications.3- TAT has shown major 
improvement like request completeness and specimen 
collection. Rejection Criteria are maximum in TAT. 
The reasons for delay (TAT) were identified and 
measures taken to correct the problems. For pre- 
analytical errors (like specimen collection & storage, 
completeness of requisition forms and specimen 
rejection), CME and training for residents, 
technicians, phlebotomists and clinicians were 
organized. Post CME and training, it major 
improvements in laboratory associated staffs as well 
as assessed indicators were noted being 100% (within 
the permissible limit as targeted) in TAT. There is felt 
need of LIS (Lab Information System), HMIS 
(Hospital Management Information System) and 
pneumoshootto shorten the TAT.4- 

Transcription Error was evaluated 
through advisory Services. Results were being 
dispatched manually & through inter-phase server 
system. Improvements were incorporated in this 
service by using HIMS and LIS implementation. 
These corrective measures had major role in 
achieving targets for improvement in identified 
indicators and TAT. 5. The accuracy of procedure 
and results inter-phase server system was 
replaced by LIS (Window based) and HMIS for 
quality enhancement. Implementing 
pneumoshoot shall further shorten the TAT. 


DISCUSSION: 

The results for IQC were consistently 
accurate. EQA results showed a minor discrepancy in 
2014 and root causes were accordingly rectified by up- 
gradation ofi nstruments and manpower capacity 
building to achieve accuracy of point of care testing. 
Further analysis was performed, causes identified and 
corrective measures taken to ensure that mistakes were 
not repeated and results were accurate. In case of 
critical alert, the target of 100% has not been achieved 
due to multiple reasons like failure to communication 
results to clinicians, same results on repeat samples 


People’s Journal of Scientific Research 


July 2019; Volume 12, Issue 2 15 


Akhtar S, et al.: Precision in Hematology Laboratory Practices through Quality Indicator Adherence 


Table 1: Level wise performance and quality assessment tools. 


li Ph f | : Perf 

Que aed abeoh val (IOM) Domain. ee Assessment tool 
Indicators workflow Target 
Requisition (System/pre- Effectiveness, efficiency, 100 % Test order, accuracy and 
Completeness analytics) timeliness,safety : appropriateness 

1 ‘ ey Patient i tificati 
Sanip s ; Effectiveness,efficiency, fi aes iden I a toning 
collection & (Pre-Analytics) 100 % Rejection criteria 


storage 
Sample 
Rejection 
Process 


Critical Values 


(Pre-Analytics) fickincy, safety. 


timeliness,safety 


<01 % =100% 


Fulfillness. 


Sample adequacy, 
Accuracy & information 


Report Generation time, 


. (Post-Analytics) Timeliness, safety 100% information time and 
Reporting 
acknowledge. 
te, (Permissible Crude /Balance TAT 
. Clinical relevancy, ao . 
TAT —OPD (Post -Analytics) Tinaelinges limit 5%) location & acknowledge 
‘ 05 %=100% (Permissible limit 5%) 
ous (Permissible Crude /Balance TAT 
. Clinical relevancy, aie : 
TAT -IPD (Post -Analytics) limit 5%) location & acknowledge 


Internal Quality 


(Analytics)  ficienck,fSafety. 


Timeliness. 


100 % 


05 %=100% 


100 % 


< 01 %=100% 


(Permissible limit 5%) 


Accuracy of point-of- 
care testing. 


Quality assurance, 
Customer& clinician 
satisfaction. 


Report accuracy, critical 
value report, TAT & and 


Control 

External Quality (System/Post- Effectiveness,efficiency, 
Control Analytics) timeliness,safety 
Transcription (System/Post- Effectiveness, 

Errors Analytics) timeliness. 


and network problems during telephonic communi- 
cations. However, there was noticeable improvement 
after implementation of HMIS. TAT has shown a 
major improvement. 

There were many reasons like delay in 
receiving the samples from IPD station to laboratory, 
delay in releasing of reports due to system problems, 
increased workload and only a single Manpower with 
devices (.i.c. disparity between stretch ability of 
manpower in place and workload) leads to delay in 
release of reports and dispatch of reports from 
collection station to respective wards and OPDs. The 
reasons for delay were identified and measures taken 
to correct the problems by using HMIS. The better 
performances were achieved in specimen collection 
& storage, completeness of requisition forms, 


clinicians follow up. 


specimen rejection, by organizing a committee for 
regular training program on the following parameters 
namely employee competence, client relationships, 
efficiency ofl aboratory information System and 
efficiency ofl aboratory staff administered to 
residents, technicians, phlebotomists and clinicians 
for improving every site and every manpower 
entrusted in varied spaces of technical interventions, 
processes and outcome assessed activities. After 
training and education of the laboratory associated 
staffs, there was a remarkable improvement in all 
these indicators °”., 

The study was done on certain laboratory test 
related quality indicators viz. assessment tools, IOM 
domain, phase ofl ab work flow and performance 
targets. The laboratory indicators required focus on 


People’s Journal of Scientific Research 


July 2019; Volume 12, Issue 2 16 


Akhtar S, et al.: Precision in Hematology Laboratory Practices through Quality Indicator Adherence 


120 


100 


80 


60 


Average 


Cri!cal 
Alerts 


Rejeclon 


collec!on 
Process 


& storage 


——2014 90 | 46 | 098 93 


~——a) 


2 
Internal 
TAT -OPD} TAT —IPD} Quality 
Control 


Pea |e | | 7 | 08 | 
ee 


External 
Quality 
Control 


Figure 1 : Upgradation & Evaluation of Performance Ratio by Quality Indicators. 


standardized terminology, measurement specifica- 
tions, data collection methods, evidence establishing 
quality gaps and relationship to process. These 
ultimately target clinical, health, and economic 
outcome. 

The importance of herein identified quality 
indicators are identified as essentials for due emphasis 
at all possible platforms of stakeholder interactions 
through sharing of quality enhancing approaches, 
fundamentals and practical understanding for present 
and future application. 'Internal Quality Control 
Indicators' are however observed to be unlike 
'"External' ones. These indicators are not adhered to due 
to disproportionate workload in high volume settings. 

Work analysis reveal in certain laboratories the 
quality indicators are not applied at various stages of 
the individual and comprehensive laboratory testing 
process or the IOM domains of health care while 
ensuring justice for the beneficiaries. The relevant 
basics of patient centeredness viz advisory services, 
participatory and shared decision making are not 
usually evaluated in the area ofl aboratory testing. 
These must include involving patients in the decision 
making to ensure values, preferences, understanding 


ofl aboratory results, possible future clinical and 
preventive actions”. 


CONCLUSION: 

The concept of quality indicators has 
revolutionized the field ofl aboratory medicine. These 
indicators are of great importance for comparing 
individual laboratory performance with the aim of 
improving laboratory services and quality *” It is now 
possible to compare our laboratory functions with 
others by simply evaluating these indicators. It is 
important to note that the quality of work should, 
however, not be compromised due to the quantity. We 
should strive to reach these benchmarks to provide best 
services to society. 

Quality management System must follow the 
up-gradation cycle and after target achievement should 
reset objectives and complete the cycle with 
fulfillment of desired indicators for better services 
tools viz set objectives through(System),validate 
results by (IQC,EQC) and clinical relevance 
monitoring by (IQC,EQC). Beneficiary expectation 
through better implication and formatting in advisory 
services, matching of all benchmarks must be 
modulated and implemented through System. It is also 
inferred that the regulations should be in resonance 
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Table 2: Comparison of quality indicator wise performance over three consecutive years. 


Quality Indicators 


Requisition Completeness 
(System/pre-analytics) 


Sample collection & storage 
(Pre-Analytics) 


Sample Rejection Process 
(Pre-Analytics) 


Critical Values Reporting 
(Post -Analytics) 


TAT —OPD 
(Post-Analytics) 


TAT -IPD 
(Post-Analytics) 


Internal Quality Control 
(Analytics) 


External Quality Control 
(System/Post- Analytics) 


Transcription Errors 
(System/Post- Analytics) 


Assessment Tools 


Test order, accuracy and 
appropriateness 


Patient identification and 
Rejection criteria 
Fulfillness . 


Sample adequacy, Accuracy & 
information 

Report Generation time, 
information time and 
acknowledge. 


Crude /Balance TAT location 


& acknowledge 
(Permissible limit 5%) 


Crude /Balance TAT location 
& acknowledge 
(Permissible limit 5%) 


Accuracy of point-of-care 
testing 


Quality assurance, Customer& 
clinician satisfaction. 


Report accuracy, critical value 
report, TAT & and clinicians 
follow up. 


with the systems in place. Hence quality indicators, 
external and internal, are needed for persistent 
observance under close scrutiny. 
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ABSTRACT 

In this study, the changes in prognostic indicators such as haemoglobin levels, serum lactate levels, liver function 
tests, blood sugar levels and glassgow coma scale in patients of severe falciparum malaria treated with Artesunate 
combination therapy and Quinine have been observed. One hundred patients of severe falciparum malaria were selected 
from medicine indoor wards. The patients were randomly assigned to artesunate based combination therapy or quinine 
based therapy. Prognostic parameters like haemoglobin, glasgow coma scale, serum lactates, liver function test and blood 
sugar levels were monitored. The present study suggests that artesunate is an effective alternative to quinine in the treatment 
of severe malaria.The mortality, incidence of posttreatment hypoglycemia, coma recovery time, time to normalization of 
plasma lactate levels and liver function tests, variability in Haemoglobin were not found to be statistically significant. 
Occurrence of hypoglycemia and hearing disturbances in quinine treatment group was found to be statistically significant. 


Original Research Artic 


KEY WORDS: artesunate combination therapy, infectious disease, malaria, pharmacotherapy, quinine 


INTRODUCTION: 

Malaria results from the multiplication of 
plasmodium parasites within red blood cells, causing 
symptoms that typically include fever and headache. It 
may lead to death in severe cases. It is common in 
tropical and subtropical regions. Severe disease is 
largely caused by Plasmodium falciparum while the 
disease caused by Plasmodium vivax, Plasmodium 
ovale, and Plasmodium malariae is generally a milder 
disease that is rarely fatal!’ . Plasmodium knowlesi is 
a zoonosis that causes malaria in macaques but can 
also infect humans. Malaria is transmitted through the 
bites ofi nfected mosquitoes. Features indicating poor 
prognosis in severe falciparum malaria- clinically are 
marked agitation, hyperventilation (respiratory 
distress), hypothermia(36.5c), bleeding, deep coma, 
repeated convulsions, anuria and shock. 
Hypoglycemia (<2.2mmol/l), hyperlactatemia 
(>5mmol/l), acidosis, elevated serum creatnine, total 
bilirubin, liver enzymes,muscle enzymes, urate; 
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leucocytosis, severe anaemia, coagulopathy and 
Hyperparasitemia are observed’ . A variety of 
antimalarial medications are available. Severe malaria 
is treated with intravenous or intramuscular quinine 
or, since the mid-2000s, the artemisinin derivative 
artesunate, which is superior to quinine in both 
children and adults. In patients with severe malaria, 
artesunate combination therapy is recommended. 
Certain parameters like hypoglycemia, acidosis, 
glassgow coma scale, liver function tests and serial 
changes in hematocrit guide towards the severity of 
underlying disease and response to treatment and 
hence should be monitored throughout the course of 
disease'". This study planned to compare these 
parameters in two treatment groups i.e. artesunte in 
combination with clindamycin and quinine”™”. 
Hypoglycemia, an important and common 
complication of severe malaria, is associated with 
poor prognosis” . It results from a failure of hepatic 
gluconeogenesis and an increase in the consumption 
of glucose by both host and, to a much lesser extent, 
the malarial parasites. The situation is further 
compounded by the use of quinine (and quinidine), 
which is a powerful stimulant of pancreatic insulin 
secretion. Hyperinsulinemic hypoglycemia is 
especially troublesome in pregnant women receiving 
quinine treatment. In severe disease, the clinical 
diagnosis of hypoglycemia is difficult: the usual 
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physical signs (sweating, gooseflesh, tachycardia) are 
absent, and the neurologic impairment caused by 
hypoglycemia cannot be distinguished from that 
caused by malaria. Hypoglycemia may also be 
associated with low plasma insulin concentrations and 
with elevated plasma concentrations ofl actate, 
alanine, and 5-nucleotidase - a finding that suggests 
that impaired hepatic gluconeogenesis but not 
hyperinsulinemia contributes to the pathogenesis of 
pretreatment hypoglycemia''. These observations 
indicate that in falciparum malaria quinine-induced 
insulin secretion may precipitate hypoglycemia, but 
other factors may also contribute. This important 
complication, associated with pregnancy and severe 
disease, must be excluded in all patients with 
falciparum malaria who have impaired or deteriorating 
consciousness and who are receiving treatment with 
Quinine. 

Acidosis, an important cause of death from severe 
malaria, results from accumulation of organic acids. 
Hyperlactatemia commonly coexists with hypogly- 
cemia. The prognosis of severe acidosis is poor. In 
adult patients, acidosis results from metabolic, 
circulatory, and renal dysfunction, whereas in 
children, metabolic factors appear to predominate. It is 
often followed by circulatory failure refractory to 
volume expansion or inotropic drug treatment and 
ultimately by respiratory arrest. Lactic acidosis is 
caused by the combination of anaerobic glycolysis in 
tissues where sequestered parasites interfere with 
microcirculatory perfusion leads also to cellular 
dysfunction consequent on release of host and parasite 
— derived toxic mediators, hypovolemia, lactate 
production by the parasites, and a failure ofhepatic and 
renal lactate clearance”. Hyperlactatemia (plasma 
lactate, >4mmol/L), metabolic acidosis (Standard 
Base Deficit [SBD],>3.3 or arterial Pco2, >45 torr 
[6kPa]), and academia (Ph<7.3range, 1.8-4.1), 
respectively, are the poor prognostic indicators’. 
After treatment, lactate concentrations falls rapidly in 
survivors but only slightly, or even rise, in fatal cases. 
Sustained hyperlactataemia (raised lactate 
concentrations, 4 h after admission) prove to be the 
best overall prognostic indicator. 

Coma is a characteristic and ominous feature 
of falciparum malaria and, despite treatment, is 
associated with death ratesaf% among adults and 
15% among children" Any obtundation,delirium, or 
abnormal behavior should be taken very seriously. The 
onset may be gradual or sudden following a 
convulsion. The primary cause of coma is disruption of 
physiological barrier of the cerebral circulation, This 


is brought about by alteration of the function of the 
endothelial cells which are normally highly 
impermeable but which become permeable to protein, 
especially albumin, and so allow leakage of fluid. The 
protein and water leak into the contiguous brain tissue, 
where they cause some local edema, and into the 
cerebrospinal space through the blood-brain barrier. 
Since the villi are similarly disturbed, the protein 
passes freely back into the blood stream, so that the 
cerebrospinal fluid protein content becomes only 
moderately raised. The leakage of protein and of the 
accompanying water causes local increase in plasma 
viscosity and eventually stasis with packing of 
erythrocytes into a homogeneous mass which is 
essentially similar to that which occurs in vessels in 
acute inflammation. The local circulation then slows 
and may come to a stop. Thus it may be the effect 
which finally induces coma in the patient “’. The stasis 
is reversible for some time but eventually becomes 
irreversible. The ultimate outcome depends on two 
other factors: The degree ofi rreversible damage which 
has occured before therapy and the removal of the 
malaria parasites from the blood. The coma scale 
commonly used in adults is Glassgow Coma Scale”. 
Artemether treatment is associated with quicker 
clearance of parasites from the peripheral blood but 
slower resolution of fever, slower recovery from 
coma, and longer hospitalizations In patients with 
cerebral malaria, quinine treatment remained 
significantly associated with a more rapid recovery 
than artemether treatment. 

Mild hemolytic jaundice is common in 
malaria. Severe jaundice is associated with P. 
falciparum infections; is more common among adults 
than among children; and results from hemolysis, 
hepatocyte injury, and cholestasis''’”''. When 
accompanied by other vital-organ dysfunction 
renal impairment), liver dysfunction carries a poor 
prognosis. Hepatic dysfunction contributes to 
hypoglycemia, lactic acidosis, and impaired drug 
metabolism. Occasional patients with falciparum 
malaria may develop deep jaundice. It can occur due 
to intravascular hemolysis, disseminated intravascular 
coagulation, glucose 6 phosphate dehydrogenase 
related hemolysis, antimalarial drug induced and, 
rarely, 'malarial hepatitis'. Histologically, the hepatitis 
or the actual inflammation in the liver has never been 
demonstrated. Jaundice has been found to be more 
common in falciparum as compared to vivax malaria. 
A diagnosis of malarial hepatitis can be made in a 
patient who fulfills the following criteria: 
Demonstration ofi P falciparum nfection. At least 
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threefold rise in transaminases, particularly alanine 
aminotranferase (ALT), demonstrated on two 
consecutive blood samples taken over 24 h apart with 
or without conjugated hyperbilirubinemia; absence of 
clinical and serological evidence to suggest drug or 
viral hepatitis; and finally clinical response to 
antimalarial drugs or autopsy evidence of 
disseminated falciparum infection. A variety of 
antimalarial medications are available. Resistance 
has developed to several antimalarial drugs, most 
notably chloroquine. The Antimalarial Drugs used in 
this study were artesunate & clindamycin in 
combination and quinine in the other group" """"""", 

Aresunate is a artemisinin derivative. It ias a 
sesquiterpine lactone active against P.falciparum 
resistant to all other antimalarial drugs as well as 
sensitive strains. The endoperoxide bridge in its 
molecule appears to interact with heme in the 
parasite. Iron mediated cleavage of the bridge 
releases ahighly reactive free radicle species that bind 
to membrane proteins, causes lipid peroxidation, 
damages endoplasmic reticulum, inhibits protein 
synthesis and ultimately lysis of the parasite. They are 
rapidly absorbed and converted into the active 
metabolite dihydro-artemesinin. Adverse effects 
include nausea, vomiting, abdominal pain, itching 
and drug fever. Abnormal bleeding, dark urine, S-T 
segment changes, Q-T prolongation, first degree A-V 
block, transient leucopenia and reticulipenia have 
been noted but subsides when the patient improves or 
drug is stopped. 

Quinine is the levorotatory alkaloid obtained 
from cinchona bark. Quinine is an erythrocytic 
schizonticide for all species of plasmodia. Most of the 
chloroquine and multidrug resistant strains are still 
sensitive to it. Quinine has no effect on 
preerythrocytic stage and on hypnozoits of relapsing 
fever, but kills the vivax gametes. Quinine is rapidly 
and completely absorbed orally. It 70% bound to 
plasma proteins. CSF concentrations are low,a large 
fraction of dose is metabolized in the liver by 
CYP3A4 and excreted in the urine with a t1/2 Of 10- 
12 hrs. Adverse effects : 'Cinchonism' which consists 
of ringing in the ears, nausea, vomiting, headache, 
mental confusion,v ertigo, difficulty in hearing and 
visual defects. Diarrhea, flushing and marked 
perspiration may also occur. Hypoglycemia and 
hemolysis especially in pregnant women and 
falciparum malaria may occur. Few individuals may 
develop idiosyncratic/ hypersensitivity reaction to 
quinine. Clindamycin is a lincosamide antibiotic 


which acts by inhibiting protein synthesis by binding 
to 50s ribosome. Oral absorption of clindamycin is 
good. It penetrates most skeletal and soft tissues. Side 
effects are rashes, abdominal pain, urticarial but 
diarrhea is the main problem. 

The objective of the study, hence, is to 
compare the prognostic indicators such as: Hb levels, 
serum lactate levels, liver function tests, blood sugar 
levels and glassgow coma scale, in patients of severe 
falciparum malaria on treatment with Artesunate 
combination therapy (artesunate plus clindamycin) 
and Quinine. 


MATERIALAND METHODS: 

The study was carried out in the Post Graduate 
Institute Of Medicine, G.S.V.M. Medical College, 
Kanpur during the period of December 2011 to 
October 2013. The cases included were of severe 
falciparum malaria selected from medicine indoor 
wards, fulfilling following inclusion criterias (table 
1). Exclusion criteria were, malaria caused by species 
other than P.falciparum and patients with co-morbid 
conditions such as type 2 diabetes, chronic kidney 
disease, hemolytic anaemia, respiratory and 
cardiovascular disorders, acute or chronic liver 
disease, seizure disorder, patients on antiarrythmics, 
pregnant females or other infectious diseases. 

Patients included in the study group presented 
with the history of fever usually above 40 centigrades 
associated with chills and rigors, headache, myalagia 
and abdominal discomfort, generalized seizures, 
jaundice.baseline blood pressure, pulse rate, 
respiratory rate, temperature, urine output ,blood 
sugar were taken for all the patients. Detailed 
neurological, abdominal, cardiovascular and 
respiratory system examination was done. 
Investigations such as thick and thin blood smear 
clinical findings with rapid diagnostic test, 
haemoglobin with general blood picture, urine routine 
and microscopy, ecg ,liver function test ,prothrombin 
time, activated partial thromboplastin time, bleeding 
time, clotting time ,renal function test & arterial blood 
gas analysis was done. The patients diagnosed as cases 
of severe falciparum malaria were be divided into two 
treatment groups: group A- patients receiving 
Artesunate combination therapy (artesunate plus 
clindamycin) and group B- patients receiving 
Quinine. The patients while on treatment were 
monitored for 5 laboratory parameters i.e. 
haemoglobin, liver function test,glassgow coma 
scale,serum lactate levels & blood sugar levels. 
Patients were monitored on day of admisssion, 48 hrs , 
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Table 1: Major Manifestations in Severe Falciparum Malaria. 


Major 
Unarousable coma/cerebral 
malaria 


Acidemia/acidosis 


Severe normochromic, 
normocytic anemia 


Renal failure 


Pulmonary edema/adult 
respiratory distress syndrome 


Hypoglycemia 


Hypotension/shock 


Bleeding/disseminated 
intravascular coagulation 


Convulsions 


Hemoglobinuria? 


Other 
Impaired 
consciousness/arousable 
Extreme weakness 


Hyperparasitemia 


Jaundice 


72 hrs and 7th day. 


RESULTS: 


Manifestations 
Failure to localize or respond appropriately to noxious stimuli; coma persisting for >30 min after 
generalized convulsion 


Arterial pH <7.25 or plasma bicarbonate levelof <15 mmol/L; venous lactate levelof >5 mmol/L; 
manifests as labored deep breathing, often termed "respiratory distress" 


Hematocrit of <¥ or hemoglobin level of <50 g/L 
>100,000/L 


(<5 g/dL) with parasitemia level of 


Urine output 24 h) of <400 mL in adults or <12 mL/kg in children; no improvement with 
rehydration ; serum creatininelevel of >265 mol/L(>3.0 mg/dL) 


Noncardiogenic pulmonary edema, often aggravated by overhydration 
Plasma glucose level of <2.2 mmol/L (<40 mg/dL) 


Systolic blood pressure of <50 mmHg in children 1-5 years or <80 mmHg in adults; core/skin 
temperature differenceof >1; capillary refill >2 s 


Significant bleeding and hemorrhage from the gums, nose, and gastrointestinal tract and/or 
evidence of disseminatedintravascular coagulation 


More than two generalized seizures in 24 h; signs of continued seizure activity sometimes subtle 
(e.g., tonic-clonic eye movements without limb or face movement) 


Macroscopic black, brown, or red urine; not associatedwith effectsof oxidant drugs and red blood 


cell enzyme defects (suchas G6PD deficiency) 


Unable to sit or stand without support 


Prostration ; inability to sit unaided? 
Parasitemia leVélinfixfhimmune patient¢>20% in any patient) 


Serum bilirubin level of>50 maid). if combined with other evidence of vital-organ 
dysfunction 


study 22 patients were of the age group <25 years, 10 
were in the ACT receiving group A and 12 were in the 
Quinine receiving group B. 37 patients were in the age 


Total 100 patients were enrolled in the study 
and they were divided into two groups. Group A 
receiving ACT (Artesunate Combination Therapy) 
and the other group B receiving Quinine. Each group 
contained 50 patients(table2). Out of the 100 patients 
enrolled in the study, 54 were males and 46 were 
females (Table 3). Of all the patients enrolled in the 


group of 25-50 years, 20 were in the ACT group A and 
17 were in the Quinine group B.35 patients were in the 
age group of 50-75 years, 16 were in the ACT 
receiving group A and 19 were in the Quinine 
receiving group B and 6 patients were in the age group 
of >75 years , 4 in the ACT group A and 2 in the 
Quinine group B (Table 4). Most of the patients 
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Table 2: 


Total number of patients examined 


Number of patients receiving ACT 


Number of patients receiving Quinine 


(A) (B) 
100 50 50 
Table 3:Table showing gender distribution. 
Gender ACT receiving group (A) Quinine receiving group (B) 
Male 30 24 
Female 20 26 
Table 4:Table showing age distribution. 
Age distribution ACT receiving group (A) Quinine receiving group (B) 
<25 years 10 12 
25-50 years 20 17 
50-75 years 16 19 
>75 years 4 2 


Table 5:Clinical signs in Malaria. 


Clinical signs Patient distribution % 


Pallor 90 90 
Icterus 50 50 
Hepatomegaly 25 25 
Splenomegaly 60 60 
Altered sensorium 49 49 
Decreased urine output 10 10 


enrolled in the study presented with the clinical signs 
of pallor, icterus, hepatosplenomegaly, altered 
sensorium and decreased urine output (Table 5). The 
prognostic indicators observed were Glassgow Coma 
Scale, plasma lactate levels, plasma glucose levels, Hb 
levels and liver function tests. 

Patients with GCS score <11 were 30 out of 
which 14 were in group A and 16 were in group B. Out 
of this 3 in the group A and 5 in the group B expired. 
Remaining 19 patients had GCS score <15 but >11. 
Patients with plasma lactate levels >5 mmol/l were 87, 
43 were in group A and 44 were in group B. Patients 
with Hb levels <§m% were 22, 10 were group A and 
12 were in group B. Patients with serum bilirubin 
levels >50umol/l were 50, 26 in group A and 24 in 
group B. Of all the enrolled patients SGPT was raised 
in all the 100 patients and SGOT was deranged in 98 
patients. PT was deranged in 65 patients out of which 


30 were in group A and 35 were in group B. SerurRatient 


Alkaline phosphatase was elevated in 90 patients out 
of which 42 were in the group A and 48 were in the 
group B. Serum protein was deranged in 70 patients 
out of which 36 were in group A and 34 in group 
B.(Table 6). Laboratory details on admission for the 
patients of severe falciparum malaria on act or quinine 
for treatment enrolled in a study comparing the 
prognostic indicators (Table 7). Outcome measures 
for treatment of the patients enrolled in the study 
(Table 8) 

Out of the 21 patients who experienced 
hypoglycemic episodes 6 were group A and mean + 
s.d. for this group was 0.12+0.33 and 15 patients were 
in group B and mean+s.d. for this group was 
0.30+0.46; the p value for this was 0.027 which was 
statistically significant. In the study 21 patients 
expired 7 patients were in group A and mean+s.d. was 
0.14+0.35 and 13 patients were in group B and 
mean-s.d. was 0.26+40.44 ; the p value for this was 
0.13 which was statistically not significant. Time for 
normalization of serum lactate levels was slightly 
lower for group B and mean+s.d. was 17.08+17.49 
whereas for ACT receiving group A meants.d. was 
15.12+23.25 ; the p value for this was 0.63 which was 
statistically not significant. Coma Recovery Time 
(CRT) was slightly lower for group A and mean+s.d. 
for this group was 13.72+28.53 whereas mean+s.d. for 
the group B was 14.66+33.24 ; the p value for this was 
0 87 which was Statistically not significant. The time 
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Table 6Distribution of patients of severe falciparum malaria eattment with ACT and quinine according to prognostic 
indicators. 


Criteria Total ACT receiving group (A) Quinine receiving group (B) 
Glassgow coma scale <11 30 14 (28%) 16 (32%) 
Serum lactate levels >5mmol/| 87 43 44 
Plasma glucose levels 2.2mmol/l 10 g > 
(40 mg/dl) 
Hb< 5gm% 22 10 12 
Liver function test 
Serum bilirubin levels >50umol/I 50 26 24 
SGPT/SGOT 100/98 50/49 50/49 
PT 65 30 35 
Se ALP 90 42 48 
Se protein (total/albumin) 70 36 34 


Table 7Laboratory details on admission for the patients of severe falciparum malaria on ACT or quinine for treatment 
enrolled in a study comparing the prognostic indicators. 


Variable All (n=100) ACT (50) Quinine (40) p value 
Median glassgow coma scale score (range) 15 (3-15) 15 (3-15) 13 (3-15) 0.30 
Serum lactate level, medialmmol/I (range) 4.3 (0.3 -27.3) 4.8 (1.0 -20.1) 3.8 (0.3 27.3) 0.65 
Plasma glucose levels, mean mmol/l 8.5 (7.7 -9.3) 8.2 (7.2 9.3) 8.4 (7.4 9.5) 0.07 
Hb median (range) 7.0 (2-11.8) 7.6 (2-11.8) 6.8 (2.4-11) 0.37 
Liver fimeti 
Total serum bilirubin levels, 
. 51 (9-646) 54 (8-646) 54 (11 -453) 0.98 
median pmol/l (range) 
115/75 (71 -158)/ 153/116 (55 -251)/ = 149/77 (46-351)/ 
SGPT/SGOT 0.02/0.34 
(52-98) (4-228) (4-300) 
Se ALP 310 (100- 800) 320 (100-556) 300 (120-800) 0.54 
: 6.3/2.3 (5-8)/ 6.5/2.2 (5 -8)/ 
Se Protein T/A 6.3/2.2 (5 -8)/ (1.53.5) 0.46/0.57 
(1.5-3.5) (1.5-3.5) 
PT 18 (10-23) 17 (10-23) 16 (11-20) 0.68 


Normal plasma glucose levels 3.5-5.5 mmpl/l; Normal serum lactate levels <2mmol/l; Normal Hb levels >11 gm%; Normal serum bilirubin levels 3- 
17umol/l, Normal serum Alkaline Phosphatase level 20-140 IU/1,Normal range of PT 10-14 seconds, serum proteins/albumin- 7-9/3.5-5.5, PT/OT- <40 


to death for group A was longer as compared to group 
B. the meants.d. for group A was 90.86+140.26 
whereas mean+s.d. for group B was 41.77+40.15 the p 
value for this was 0.24 which was statistically not 
significant. There was no significant difference in the 


time for normalization of LFT in both groups A and B. 
The mean+s.d. for group A was 53.72+29.42 whereas 
mean+ts.d. for group B was 51.68+40.43 ; the p value 
for this was 0.77 which was statistically not 
significant. 
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Table 8:Outcome measures for treatment of the patients enrolled in the study. 


Variables All ACT (A) Quinine (B) p value 
Hypoglycemic episodes, no. of patients 21 6 (12%) 15 0%) 0.027 
Time to plasma lactate levels <2 mmol/l, median h 
12 (1-120) 18 (2-72) 12 (1-120) 0.63 
(range) 
Coma recovery time , median h (range) 17 (1-188) 17 (1-125) 18 (1-188) 0.87 
No. of patients who died 20 7 13 0.13 
Time to death, median h (range) 42 (3-408) 48 (29 -408) 21 (3-144) 0.24 
Time for normalization of LFT h (range) 72 (24-160) 72 (24-120) 72 (24-160) 0.77 
Hb levels 7.0 (2-11.8) 7.6 (2-11.8) 6.8 (2.4-11) 0.37 


Table 9:Reported adverse events in the patients treated with primary regimen of quinine and of the patients 


treated with primary regimen of quinine. 


Primary treatment Quinine (n=50)(B) = Artesunate (n=50)(A) __ p value 
Hypoglycemia 15 (30%) 6 (12%) 0.027 
Hearing disturbances 12 (24%) 0 0.0004 
Visual disturbances 1 (2%) 0 0.33 
Hepatotoxicity 1 2%) 0 0.33 
Prolongation of QTc- interval 3 (6%) 0 0.09 
Acute renal failure 2 (4%) 0 0.17 
Other 2 (4%) 3 (6%) 0.58 


Other adverse reactions include idiosyncratic reactions, skin rashes. Patients in group B receiving Quinine experienced more number of adverse effects as 
compared to patients of ACT receiving group A. out of these occurrence of hypoglycemia and hearing disturbances were statistically most significant. 


DISCUSSION: 

One hundred patients were recruited between 
December 2011 and October 2013. 50 were randomly 
assigned to group A who received artesunate 
combination therapy and 50 were assigned to group B 
who received quinine treatment. To avoid treatment 
delay, patients were recruited and randomized before 
the results of all laboratory investigations were 
available. Clinical and laboratory parameters on 
admission, including variables considered a prior to 
be key prognostic indicators in adults, did not differ 
significantly between the quinine and artesunate 
groups for all patients and for the subset of patients 
with severe malaria. The median admission GCS 
score was lower in the quinine group; 32% of the 
patients in that group had cerebral malaria, compared 
with 28% in the artesunate group. 

The overall mortality was 20% (20 of 100 
patients; table no.7 and 10). The p-value for this was 


0.13 which was statistically not significant. The 
causes of death were usually multifactorial. The more 
rapid initial parasite clearance may translate to 
reduced mortality in severe adult malaria. The overall 
median time between the initiation of antimalarial 
treatment and death was 42 h (rangé8 h). This 

was significantly shorter for quinine-treated group B 
patients (21 h; range;144 h) than for artesunate- 
treated group A patients (48 h; range, 2908 h) (table 
no.7 and 13 ),but the p-value for this was 0.24 which 
was statistically not significant. 

The overall median coma recovery time for 
patients who presented with a GCS score of 15 was not 
significantly different between the 2 treatment groups. 
The mean for CRT (Coma Recovery Time) in the 
patients with GCS1 lor less in group A was 13.72 and 
those taking Quinine in group B was 14.66 
(p=0.8797); this difference was statistically not 
significant. This delay in the CRT was probably 
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attributed to the neurotoxicity of the Artemesnin 
compounds”, 

There were significant differences between 
the artesunate and quinine-treated patients in the 
frequency of hypoglycemia (6 of 50 in group A vs. 15 
of 50 patients in group B), the mean+ts.d. for group A 
was 0.12+0.33 and for group B was 0.30+0.46; p- 
value was 0.027 which was statistically significant. In 
Falciparum malaria quinine-induced insulin secretion 
may precipitate hypoglycemia, but other factors 
including the large glucose requirements of the 
malaria parasites may also contribute'"!, Hypogly- 
cemia is a frequent complication of falciparum 
malaria and it reflects severe disease and is associated 
with poor prognosis. Impaired gluconeo-genesis may 
also contribute to the pathogenesis of hypogly- 
cemia’”!, Treatment with Quinine was associated with 
significantly more episodes of post admission 
hypoglycemia when compared with ACT™. There was 
no evidence to indicate a dose relationship between 
Quinine and occurrence of hypoglycemia'’”’ 
Hematocrit profiles did not differ significantly 
between the 2 treatment groups. There was no 
significant changes found in the Hb levels in both the 
study groups A and B during the treatment period of 7 
days (table no. 7). Delayed hemolysis was a 
complication only in hyperparasetaemic patients 
treated with Artesunate but not in patients treated with 
Quinine. The aetiology of delayed hemolysis remains 
unknown.the fact that only hyperparasaetimic patients 
develop hemolysis may point to the contribution of a 
mechanism calledpitting"’’. The pathophysiological 

process that contributes to SMA(severe malarial 
anaemia) involve direct and indirect destruction of 
parasitized and non-parrasitized RBCs, inefficient 
and/or suppression of erythropoiesis and dyserythro- 
poiesis'’. One important cause ofi mpaired erythroid 
response with SMA is dysregulation in the innate 
immune response. Phagocytosis of the malarial 
pigment hemozoin (Hz) is a central factor for 
promoting dysregulation in innate inflammatory 
mediators. Fewer patients became hypoglycemic in 
the artesunategrouj{12%) than in the quinine group 
(30%). Patients treated with quinine consistently 
developed cinchonism and had a significantly higher 
frequency of hypoglycemia. One patient had a 
probable adverse reaction to artesunate. 

Time for normalization of serum lactate levels 
was slightly lower for quinine treated group B but the 
P value for this was 0.63 which was statistically not 
significant. Hyperlactatemia, metabolic acidosis 
(SBD, >3.3), and acidemia (pH <7.35) were strongly 


positively associated with a fatal outcome'!.The 
SBD(serum base deficit) was the single best clinical 
or laboratory predictor of fatal outcome. The two main 
independent contributors to metabolic acidosis were 
plasma creatinine, as a measure of renal dysfunction, 
and venous plasma lactate, together accounting for 
63% of the variance in SBD. There was no significant 
difference in the time for normalization of LFT in both 
groups A and B (table 7 and 14). The p-value for this 
was 0.77 which was statistically not significant. 
Jaundice is common in severe malaria and may be 
multifactorial'”'. Hepatocellular jaundice in malaria 
should be more appropriately labeled as malarial 
hepatopathy rather than malarial hepatitis. Clinical 
relevance of malarial hepatopathy also lies in the fact 
that the more severe presentation with cerebral 
malaria can be misdiagnosed as fulminant hepatic 
failure.The incidence of adverse events was more in 
group B patients receiving Quinine. Hypoglycemia 
was reported in 15 out of 50 patients in group B 
whereas only 6 patients developed hypoglycemia who 
were on ACT. The p-value for this was 0.027 and this 
was Statistically significant. In group B 12 patients 
reported hearing disturbances whereas no such events 
occurred in group A. The p-value for this was 0.0004, 
which was statistically significant. | patient in group 
B developed visual disturbance and 1 patient 
developed hepatotoxicity, no such events occurred in 
group A, the p-value for this was 0.33, which was 
statistically not significant. Prolongation of QTc- 
interval was noted in 3 patients of group B and p-value 
for this was 0.09. 2 patients in group B developed 
acute renal failure during the course of treatment 
whereas no such events occurred in group A and p- 
value for this was 0.17. idiosyncratic reactions and 
rashes occurred in 2 patients in group B and 3 patients 
in group A and p-value for this was 0.58 which was 
statistically not significant. 

The main obstacle to malaria control is the 
emergence of drug resistant strains of Plasmodium 
falciparum'”. The combination of an Artimisinin 
derivative and a partner drug with unrelated mode of 
action has shown a remarkable double effect: 
preventing the emergence and spread of drug 
resistance and interrupting the transmission of 
Plasmodium falciparum. Increasing resistance of 
Plasmodium falciparum malaria to antimalarial drugs 
is posing a major threat to the global ¢Roit to 
Back Malaria "”!. One strategy advocated for delaying 
the development of resistance to the remaining 
armory of effective drugs is the wide scale 
deployment of artemisinin-based combination 
therapy. 
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CONCLUSION: 
The present study suggests that Artesunate is 
an effective alternative to quinine in the treatment of 


as an independent prognostic indicator in severe and 
complicated malaria. J Pediatr. 2006;149(5):676- 
81. 
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ABSTRACT 

Low 25(OH) vitamin D concentration is observed to be associated with liver dysfunction and predict hepatic 
decompensation and mortality in patients with chronic liver disease. The objectives of the study were to estimate serum 
vitamin D levels in patients with chronic liver disease; to find out the severity of cirrhosis according to Child Pugh 
Classification and to find out the relationship between severity of cirrhosis (Child Pugh) with levels of serum Vitamin D. 
This cross sectional study was conducted amongst 100 patients presenting with cirrhosis ofl iver to OPD or admitted in a 
tertiary care hospital during study period year 2017-2018. Details regarding socio-demographic variables and history were 
obtained followed by physical and biochemical examination. Data was compiled using MS excel and analysed using Epi 
Info 7.2 software. Majority of the patients were in the age group 41-60 years with male preponderance. Mean Vitamin D 
level estimated in the study being 13.9+7.7 was highest in the Child Pugh Class A and lowest in the Child Pugh Class C. The 
association of mean Vitamin D in relation to Child Pugh Class was found to be statistically significant (p<0.05). The present 
study found low levels of Vitamin D in patients with cirrhosis. The severity of cirrhosis as assessed by Child Pugh Score was 
inversely proportional to the Vitamin D level. 


KEY WORDS: Cirrhosis, Child Pugh score, Vitamin D, 


Abbreviations: 25(OH)D: 25-hydroxyvitamin D , UV-B: ultraviolet B, NAFLD: Non-Alcoholic liver disease, OPD: out patient department. 


INTRODUCTION: 

Vitamin D is important for calcium 
homeostasis and ensures adequate calcium supply for 
bone mineralisation by its effects on bone, kidney, and 
gut.’ The liver plays crucial role in vitamin D 
metabolism because hepatic 25-hydroxylation, 
catalyzed by cytochrome P450 2R1 (CYP2R1), is 
required to convert vitamin D to 25-hydroxyvitamin D 
(25(OH)D)."!25(OH)D is the main circulating vitamin 
D metabolite used to classify vitamin D status. It best 
reflects vitamin D supply by nutrition, supplements, 
and UV-B-induced vitamin D synthesis in the skin." 
Most patients with chronic liver disease and cirrhosis 
have insufficient serum levels of 25 (0H) vitamin D."" 
Initially it was thought that patients with cholestatic 
liver disease are more likely to be vitamin D deficient, 
but it is observed that patients with parenchymal liver 
diseases such as alcoholic liver disease, NAFLD, and 
chronic hepatitis C are also at risk for low vitamin D 
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levels." 

Low 25(OH) vitamin D concentrations are 
found to be associated with liver dysfunction and 
predict hepatic decompensation and mortality in 
patients with chronic liver disease." Various studies 
suggest that vitamin D effects may play a significant 
role in the pathogenesis of chronic liver diseases. It 
has been studied that vitamin D exerts anti- 
inflammatory and anti-infectious effects and may 
protect against autoimmunity e.g. by upregulation of 
regulatory T cells. Interestingly, poor vitamin D status 
is linked to severe fibrosis and low responsiveness to 
interferon therapy in patients with chronic hepatitis 
C. 7,8 

Interventional studies on vitamin D 
supplementation in patients with liver diseases are 
scarce and have shown mixed results on the effects of 
vitamin D on parameters of mineral metabolism, liver 
function, and fibrosis. However, it is important to 
evaluate vitamin D effects in the setting of cirrhosis in 
order to guide clinical decisions and provide a basis 
for the development of vitamin D recommendations in 
these patients. The objectives of this study include the 
estimation of serum vitamin D levels in patients with 
chronic liver disease, assessment of severity of 
cirrhosis according to Child Pugh Classification and 


People’s Journal of Scientific Research 


July 2019; Volume 12, Issue 2 


30 


Original Research Article 


Ratlamwala H & Choubey PP: Vitamin D Levels and Severity of Cirrohosis: A Cross Sectional Study 


Table 1: 

Socio-demographicvariables Frequency _ Percentage 

Age Group (years) 15-20 4 
21-40 30 30 
41-60 52 52 
61-80 10 10 
>80 4 4 

Gender Female 28 28 
Male 72 72 

Occupational status Light worker 46 46 
Moderate worker 34 34 
Heavy worker 20 20 

Total 100 100 


understanding the relationship between severity of Table 2: Distribution of patients according to ascites. 


cirrhosis with levels of serum Vitamin D. 


MATERIAL AND METHODS: 

This cross sectional study on cirrhotic patients 
presenting to OPD or getting admitted in the 
Department of Medicine, People's College of Medical 
Sciences and associated People's Hospital, Bhopal for 
a period of 6 months from December 2017 to May 
2018. 

One hundred patients were selected using 
convenient sampling. The inclusion criteria was age 
>18 years and known/ established cases of cirrhosis by 
ultrasound abdomen. Patients with the history of 
chronic alcoholic liver disease, osteoporosis, chronic 
kidney disease, diabetic patients, patient not willing 
for study and patients taking vitamin D supplements 
were excluded from the study. 

After obtaining ethical clearance from the 
Institutional Ethics Committee, the informed consent 
was obtained from the study participant. Details 
regarding socio-demographic variables and relevant 
history was elicited, with particular attention to 
alcohol intake or osteoporosis or intake of 
supplements, to assess the various risk factors for liver 
cirrhosis. Data was recorded in pretested semi 
structured questionnaire. Each patient was examined 
physically to assess the general condition and the vital 
data was recorded. Per abdominal examination was 
done according to the standard protocol and the 
findings were documented. Based on the severity of 
the signs and symptoms and the USG reports, the 
treatment modality was decided. Biochemical analysis 
including Vitamin D level estimation and 
histopathology was also done. 

Data was compiled using MS excel and 


Ascites Frequency Percentage 
Absent 19 19 

Mild 37 37 
Minimal 1 1 
Moderate 15 15 
Moderate to gross 3 3 

Gross 25 25 

Total 100 100 


statistical tests were applied. 


RESULTS: 

Majority of the patients belonged to the age 
group 41-60 years (52%) followed by 21-40 years 
(30%). Male preponderance was observed in the study. 
Majority of the patients were having mild ascites 
(37%), followed by gross ascites (25%). Whereas no 
ascites was observed in 19% patients. Majority of the 
patients were in the Child Pugh Class B (49%), 
followed by Class C (32%) whereas only 19% patients 
belonged to Child Pugh class A. Mean Vitamin D level 
in present study was estimated to be 13.9+7.7. 

In Class A, the mean vitamin D level was 
23.65 + 9.44 mcg, in Class B it was 14.37 + 5.66 mcg 
and in Class C it was 8.27 + 3.96 mcg. The mean 
Vitamin D was highest in the Child Pugh Class A and 
lowest in the Child Pugh Class C. The comparison of 
mean Vitamin D in relation to Child Pugh Class was 
found to be statistically significant (p<0.05). 

To find out the pairwise comparison, post hoc Tukey 
test was applied. The pairwise comparisons were done 
between the pairsClass A-Class B; Class AClass 

C and Class lass C. The mean Vitamin D level 
was higher in the Child Pugh Class A in comparison to 


analysed using Epi Info 7.2 software. AppropriateDistribution of patients according to socio-demographic variables. 
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the Child Pugh Class B (p<0.05). The mean Vitamin D 
level was higher in the Child Pugh Class A in 
comparison to the Child Pugh Class C (p<0.05). The 
mean Vitamin D level was higher in the Child Pugh 
Class B in comparison to the Child Pugh Class C 
(p<0.05). 


Table 3Distribution of patients according to Child Pugh 
Class. 


Child Pugh Class Frequency _ Percentage 
Class A 19 19 

Class B 49 49 

Class C 32 32 

Total 100 100 


Table 4:;Comparison of mean Vitamin D in relation to Child 
Pugh Class. 


ould Frequency oa) fvalue p value 
Pugh Class Mean SD 

Class A 19 23.65 944 

Class B 49 14.37 566 18.021 0.001 * 
Class C 32 827 3.96 

Total 100 


One-way ANOVA applied. P value = 0.001, Significant 
Table 5:Post-hoc Tukey. 


Pair 

Class A-Class B 
Class A-Class C 
Class B-Class C 


pvalue Interpretation 
0.001 ficar$igni 
0.001 ficar$igni 
0.006 fican8igni 


DISCUSSION: 

Vitamin D deficiency is associated with 
advanced stages of hepatocellular carcinoma and poor 
prognosis. Majority of patients (52%) were in age 
group 41- 60 years followed by 21- 40 years (30%). 
Male patients were higher (72%) than females (28%). 
The mean age of patients in a study by Rech MA et al 
(2017) was 58.8 9.2 years and 53.3% patients were 
males." 

Child-Pugh score (CPS) is an independent 
prognostic marker for complications of pulmonary 
arterial hypertension and also in predicting mortality 
in patients with cirrhosis.” The Child-Pugh score is 
still considered the prognostic marker of cirrhotic 
patients.'" In present study, majority of patients were 
in Child Pugh Class B (49%) followed by Child Pugh 
Class C (32%). In a study by Haq MI et al (2016), 17 
(17%) patients were in Child Pugh class A and 35 
(35%) were in Child Pugh class B and 48 (48%) were 
in Child Pugh class C."” 


Mean vitamin D level in present study 
amongst patients with Child Pugh Class A was 23.65 + 
9.44 mcg, in Class B it was 14.37 + 5.66 mcg and in 
Class C it was 8.27 + 3.96 mcg. The mean Vitamin D 
was highest in the Child Pugh Class A and lowest in the 
Child Pugh Class C. The association of mean Vitamin 
D with Child Pugh Class was found to be statistically 
significant (p < 0.05) in present study. Jamil Z et al 
(2018) in their case control study also observed similar 
findings. Vitamin D deficiency was also common in 
the cirrhotic patients. Vitamin D deficiency was found 
in 34.4% patients with cirrhosis as compared to 
controls. The reference study also found that vitamin 
D levels were negatively correlated with both model 
of end-stage liver disease score and CP score, 
suggesting that as the disease advances vitamin D 
levels become more deficient (p <0.05)."” Fernandez 
et al." (2015) and Zhao et al'"” (2016) also found that 
vitamin D decreases further as cirrhosis ofl iver 
advances. Thus, patients with higher scores in the CP 
classification and model of end-stage liver disease 
score have notably lower vitamin D levels compared 
to patients with lower CP and model of end-stage liver 
disease scores. 

In present study, the association between Vitamin D 
level was also observed between Child Pugh classes 
using post hoc Tukey test. The mean Vitamin D level 
was higher in the Child Pugh Class A in comparison to 
the Child Pugh Class B (p<0.05) and Class C (p<0.05). 
Also the mean Vitamin D level was higher in the Child 
Pugh Class B in comparison to the Child Pugh Class C 
(p<0.05). Though the cause of vitamin D deficiency in 
cirrhotic patients is multifactorial, the main 
mechanism through which cirrhosis of the liver causes 
vitamin D deficiency is the inhibition of vitamin D 
hydroxylation."”! 


CONCLUSION: 

The present study found low levels of Vitamin 
D in patients with cirrhosis. It also observed that the 
severity of cirrhosis as assessed by Child Pugh Score 
was Inversely proportional with Vitamin D level. 
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Post Thyroidectomy Follow up is Essential for Early 
Diagnosis of Iatrogenic Hypoparathyroidism 
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Calcium plays vital role in the body. As a result, calcium homeostasis is precisely regulated through the actions of 
parathyroid hormone (PTH), vitamin D, and calcitonin. Hypoparathyroidism is an endocrine disorder characterized by a 
deficiency in PTH, resulting in hypocalcemia and hyperphosphatemia. The incidence of a hypoparathyroidism after total 
thyroidectomy has been highly variable ranging between 7 to 37%. A patient presented to us with complaints of nausea and 
frequent cramps in fingers since 6 months. She took treatment from local doctor btgdidalieved. She had undergone 
total thyroidectomy one year back. She was started on thyroxin with calcium and vitamin-D supplement after which she 


started getting relief. 


KEY WORDS :calcium, hypoparathyroidism, parathyroid hormone (PTH), osteolastic 


INTRODUCTION: 

Parathyroid glands are < 5 mm, often 
subcapsular or intrathyroidal, and obscured by lymph 
nodes, making preservation a challenge. Parathyroid 
hormone is a polypeptide of 84 amino acids secreted 
from chief cells of parathyroid gland in response to 
low calcium level in blood. It regulates blood calcium 
through its effect of bone, intestine and kidney. It 
indirectly stimulates osteoclastic activity to release 
ionic calcium from bone to blood. it reabsorbs calcium 
from distal convoluted tubules & collecting ducts and 
inhibits the reabsorption of phosphate. 


CASE REPORT: 

A young age female presented to the out- 
patient department with complaints of tingling 
sensations in both hands and feet with episodes of 
twitching and cramps in fingers. On examination, we 
didn't find any neurological deficit. Trousseaus sign 
and Chvostek sign were positive. Her serum 
electrolyte and routine investigation were ordered. 
Her serum calcium was found 4.47mg/dl, serum 
magnesium 1.4mg/dl and serum phosphorus 
7.37mg%. Provisional diagnosis of hypoparathy- 
roidism was made and her serum parathyroid hormone 
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Figure 1:Chvostek Sign. 


estimation was advised which came to <I pg/dl. As she 

had thyroid surgery one year back, the diagnosis of 
iatrogenic hypoparathyroidism was confirmed and 
started on thyroxin supplement with calcium and 
vitamin-D. As her calcium level came in normal range, 
she improved. 


DISCUSSION: 

Calcium ions are essential to the function of 
nearly all cells in the body. Calcium is required for 
muscle contraction and serves as a nerve cell 
membrane stabilizer by decreasing nerve cell 
permeability to sodium. When the extracellular 
concentration of calcium ions declines below normal 
range, the nervous system (both PNS and CNS) 
becomes progressively more excitable because of 
increased neuronal membrane permeability. Although 
peripheral signs are dominant, merve fibers may 
become so excitable later (with serum calcium 
<6mg/d1) that they begin to discharge spontaneously 
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hyroidism might be challenging due to high doses 
of vitamin D and calcium to obtain clinical and 
biochemical control while avoiding the negative 
effects of excess calcium deposits. Efforts should 
be made to respect parathyroids during total 
thyroidectomy. 
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Figure 2:Trousseaus Sign. 


generating impulses to peripheral skeletal muscles, 
where they elicit tetanic contraction. As a result, 
hypocalcemia causes tetany. 


CONCLUSION: 

Iatrogenic injury of the parathyroid glands 
is an unintended consequence of total 
thyroidectomy. Measuring the serum PTH 
immediately after surgery is a sensitive and 
specific method of assessing the function of the 
parathyroid glands and for identifying patients at 
risk for hypocalcemia. Treatment of Hypoparat- 


Cite this article as: Singhal R, Puraskar P. Post Thyroidectomy Follow up is Essential for Early Diagnosis of Iatrogenic 
Hypoparathyroidism. PJSR ;2019:12(2):34-35. 
Source of Support : Nil, Conflict of Interest: None declared. 


People’s Journal of Scientific Research July 2019; Volume 12, Issue 2 35 


Endocrown: A Minimal Intervention Approach for Grossly 
Decayed Teeth 


Mohsin Kamaal, Shrishti Shukla, Deepak Raisinghani, Ashwini B Prasad, Anubha 


Sejra, Rahul Chaudhari 
Department of Conservative Dentistry and Endodontics, Mahatma Gandhi Dental College and Hospital, Jaipur 


ABSTRACT 

Endocrowns is a viable alternative for restoration of extensively damaged posterior teeth after undergoing 
endodontic treatment. Since after endodontic treatment these posterior teeth become fragile in relation with the removal of 
pulp and surrounding dentin tissues, endocrown which is a single partial restoration can be considered to replace single 
crowns with intra-radicular retention. Through this work, we present a clinical case report of an endocrown-type restoration 
fabricated from monolithic zirconia in a mandibular first molar. 


KEY WORDS: endocrowns, mandibular, monolithic zirconia, restoration 


INTRODUCTION: 

The restoration of an endodontically treated 
teeth which are grossly destructed has been a hurdle 
for most clinicians’. The conventional root canal 
therapy exhibits biomechanical changes and extensive 
loss of dentinal tissue which directs the clinicians 
towards restorative treatment planning'”. Restoration 
of Endodontically treated teeth with extensive coronal 
loss follows a protocol with fabrication of full 
coverage restorations supported on Post-cores' 
Besides, there are limitations to the use of posts as (a) 
those require the removal of additional tooth structure; 
and, (b) those have limited use in calcified canals, 
narrow canals, severely curved canals, or fracture of 
an instrument’, Bindl and Mormon, in 1999, 
proposed a complete glass ceramic restoration; 
endocrown, which can be fixed to the internal walls of 
the pulp chamber and on the cavity margins to improve 
macromechanical retention. The use of adhesive 
cementation would also improve micro retention” 
Furthermore, the pulpal floor saddle form enhances 
stability”. 

Earlier reinforced non silica based ceramics 
and silica based feldspar ceramics were used for the 
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fabrication of an endocrown" heat-pressed technique 
or later CAD/CAM technology. Later, glass ceramics 
were the material of choice as those provided the 
advantage of surface modification either with the use 
of hydrofluoric acid or air-abrasion. According to the 
literature, glass ceramics reinforced either with leucite 
or lithium disilicate have been the best option for the 
fabrication of endocrowns since they exhibit higher 
flexural strength than feldspathic glass ceramics and 
resin composite, and being able to withstand the 
occlusal forces during mastication”, 

The purpose of this work is to discuss the use 
and indication of an endocrown by using it to restore a 
mandibular molar that presented endodontic treatment 
and extensive coronal destruction. 


CASE REPORT: 

A 21 year old female reported to the 
Department of Conservative dentistry and 
Endodontics of Mahatma Gandhi Dental College and 
Hospital, Jaipur with chief complaint of pain in 
relation to tooth 46. The pain was continuous, severe 
and it lingered for several minutes even after removal 
of stimulus and led to disturbed sleep. The medical 
history was irrelevant. The dental history stated that 
the tooth 46 was RCT attempted around 10 days ago 
after which the patient had reported to the department 
of conservative dentistry and endodontics. 

On oral examination the tooth 46 was restored 
with severe tenderness on percussion. Radiographic 
examination revealed peri-apical radiolucency 
associated with mesial root of 46. The tooth was 
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Figure 1:Tooth (46) after root canal completion. 


Figure 2:Tooth Preparation & Impression. 


diagnosed with apical periodontitis. Hence Root canal 
therapy in relation to 46 followed by coronal 
prosthesis was the decided treatment plan. 

Following the endodontic therapy the tooth 
was found to be asymptomatic.The patient had a 
favorable oral hygiene. The prosthetic decision was to 
restore tooth 46 with an endocrown fabricated from 
Monolith Zirconia crown. Because ofl ess cervico- 
occlusal hight of clinical crown. Endocrown requires a 
different preparatory technique as compared to normal 
crown. 

Post endodontic restoration was done with 
restorative composite.In axial direction, occlusal 
surface was reduced by 2 mm for structural durability 
in ceramic prosthesis by diamond wheel bur. 

The cervical margin was a butt joint prepared 


by a tapered fissure diamond bur. It was supragingival 
to maintain the biologic width.The enamel walls were 
eliminated by less than 2mm. 

Acylindrical-conical diamond bur (7degree 
taper) oriented along the long axis of the teeth, was 
used to establish continuity between the endodontic 
access cavity and the coronal pulp chamber. The bur 
was used without drilling the pulpal floor and 
maintaining 3 mmas the depth of the cavity. 

After inspecting the interocclusal space and 

the entire cavity, addition silicon were used to make 
the impression by double impression technique. 
The CAD-CAM technique was used to fabricate the 
endocrown and try-in was made followed by Try-in. 
Occlusal, proximal and internal relationship with 
adjacent structures was checked. 
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Figure 3: 


Figure 4:Tooth (46) after prosthesis. 


The endocrown was etched with 

acidfor 10-15 seconds and rinsed with normal water; 
dried and silane coupling agent was applied and dried 
thereafter. 

Subsequent to proper isolation of the prepared 
tooth, 37% Phosphoric acid was used to etch the 
prepared surface for 20 seconds; rinsed with normal 
water then dried. Bonding agent is applied and 
polymerized for 20 seconds by light cure. 

The endocrown was then cemented to the 
prepared tooth by the use of dual polymerize resin 
cement.The crown was evaluated for interference post 
removal of the excess cement. 


DISCUSSION: 

Careful planning is required for the restorative 
treatment of molars with large coronal destruction. 
Hence, an efficient treatment plan has to be decided for 
the restoration to be a clinical success. The Endocrown 


cervico-occlusal crown height, calcified root canals or 
narrow canals'”’. Adequate adhesion, depth of the pulp 
chamber and width of the cervical margin is protocol 
for recommending Endocrown™, 

The procedure is easy, advantageous and 
protects the periodontium’. Also, ceramic is 
advantageous as it has the wear coefficient close to 
that of the natural tooth, is biocompatible and 
biomimetic”. Compressive stresses are frequent in 
molars hence arises the need of a wide stable surface of 
the preparation resisting these stresses'''’. Stress 
resistance along the long axis of the tooth is provided 
by preparing the surface parallel to the occlusal 
plane. Prosthetic crowns exhibit more stress as 
compared to Endocrown'"”"”, 

Additional preparation is unwarranted as the 
trapezoidal shape of the pulp chamber in mandibular 
molars and triangular shape in maxillary molars 
accounts for stability and retention of the resotoration. 


is used particularly in multi-rooted teeth with short Endqppwace of post involving root canals is uncalled-for 
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owing to the anatomy of the pulpal floor and adhesive 
qualities of the bonding material'”’. Since the 
compressive stresses are being distributed over the 
cervical butt joint and the walls of the pulp chamber, 
the root canals do not receive the stresses associated 
with post. Hence those are not vulnerable and do not 
require a specific shape") 

The biomechanical behaviour of root canal 
treated teeth restored using different extensions of 
endocrowns inside the pulp chamber, evaluated by 
Dartora et al has concluded that the greater extension 
of endocrowns provided better mechanical 
performance. A 5 mm extension will present a more 
fracture resistance and a less possibility of rotating the 
piece when in function as compared to a | mm 
extension'’”'”, The effect of different margin designs 
on the fracture resistance of endodontically treated 
teeth restored with polymer-infiltrated ceramic 
endocrown restorations was assessed by an in vitro 
study performed by Taha et al. The results showed that 
endocrowns with shoulder finish line and axial 
reduction were high resistant to fractures than 
endocrowns with butt margins. It is also stated that 
compressive stresses are better resisted by butt joint 
margins as it is prepared parallel to the occlusal 
plane’. 

According to Biacchi and Basting, the fracture 
strength of 2 types of full ceramic crowns: indirect 
conventional crowns retained by glass fibre posts and 
Endocrowns, Endocrowns were more resistant to 
compressive forces”, 

In teeth restored with post and core systems 
leakage may be expected to occur at connections of 
different materials (tooth structure, post material, core 
buildup material and luting cement)'*’. The 
microleakage test was performed after cementation of 
Endocrown and there was no relationship between 
microleakage and intracoronal cavity depth. The 
present study corresponds to the research of Darwish et 
al”. 

The preservation of biomechanical integrity 
of nonvital posterior teeth and acquisition of adequate 
function and aesthetics, as stated by Biacchi et al, is 
brought about by the use of endocrowns””. Teeth 
restored by endocrowns are potentially more resistant 
to failure than teeth those with FRC posts (Fiber 
reinforced composite). This was revealed in a research 
comparing stresses in molars restored with 
endocrowns as well as posts and cores during 
masticatory simulation using finite element 
analysis". 

Endocrowns may perform similar to 


intraradicular posts, direct composite resin, or 
inlay/onlay restorations or better than the conventional 
treatments as per a systematic review achieved by 
Sedrez-Porto et al’. According to Belleamme et al., 
endocrowns are a reliable restoration for damaged 
premolars and molars even in the presence of 
extensive coronal tissue loss or occlusal risk factors, 
such as bruxism or unfavourable occlusal 


relationships’”, 


CONCLUSION: 

The endocrowns are a simple and a viable 
alternative for restoration on posterior teeth with 
extensive coronal destruction. It follows a minimally 
invasive approach with lesser time and cost as 
compared to conventional posts with significant 
aesthetics. Also, the periodontium is preserved owing 
to the supragingival margin. 
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ABSTRACT 


Alport syndrome is a rare genetic disorder of specialized basement membranes in the kidney, ear, and eye, 
characterized by haematuria with progressive hereditary nephritis, high-frequency sensorineural hearing loss (SNHL) and 
pathognomonic ocular lesions. It is one of the spectra of diseases representing hereditary nephritis, which inevitably leads to 
end-stage renal disease (ESRD). Microscopic or frank haematuria persistent from childhood constitutes the clinical clue for 
its early recognition. It occurs as a result of genetically inherited or de novo mutations in type IV collagen genes. The most 
common mode ofi nheritance is X-linked and men are more severely affected. We report a case of a middle aged man, in his 
fourth decade ofl ife presenting with persistent haematuria, thrombocytopenia associated with SNHL and anterior 
lenticonus, diagnosed as a previously undetected case of Alport syndrome. 


KEY WORDS:aalport’s, end-stage renal disease (ESRD), sensorineural hearing loss, syndrome 


INTRODUCTION: 

Alport syndrome (AS) is a genetic disease 
wherein the collagen mutation affects kidneys, ears, 
and eyes. The syndrome was described by Dr Alport in 
year 1927, as observed in a british family, in which 
many members developed renal disease as well as 
deafness. He noted that affected men in the family died 
as a result of their kidney problems, whereas females 
were less affected and lived until oldagel”. 

Alport syndrome is a familial renal disorder 
caused by pathogenic variants in COL4A3, COL4A4, 
and COL4A5 that result in abnormalities of the 
collagen I\G345 network of basement membranes. 
Alport syndrome can be transmitted in an X-linked 
(XLAS), autosomal dominant (ADAS), or autosomal 
recessive (ARAS) pattern”. The spectrum of renal 
involvement ranges from isolated, non-progressive 
haematuria to progressive nephropathy characterized 
by haematuria, proteinuria, and chronic kidney 
disease (CKD) and end-stage renal disease (ESRD). 
Affected individuals often have sensorineural hearing 
loss and characteristic ocular abnormalities. Rare 
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individuals have associated aortic disease or diffuse 
leiomyomatosis. Platelet disorders and leio- 
myomatosis, usually involving hollow organs like the 
trachea, esophagus and the female genital tract, have 
also been described. 

The incidence of Alport's syndrome is about | 
in 5000 in the general population’. Normally, the 
glomerular basement membrane (GBM) contains the 
tissue specific X3, X4, X5 chains of type IV collagen. 
However, in Alport's syndrome, this network is dis- 
rupted and replaced by X1 and X2 chains. As a result, 
the GBM which appears structurally normal in early 
life becomes thin with time. It may later progress to 
thickening of the GBM which later undergoes the 
process of splitting and then degeneration”. 


CASE REPORT: 

A 40 year old male came as out-patient in the 
Department of Medicine with chief complaints of 
gradually progressive hearing loss for last 10 years, 
diminution of vision for last 3 - 4 years, and reddish 
discoloration of urine for last 2 - 3 years. He also 
complained of decreased urine output since two 
months. Family history was negative for similar 
complaints, and the patient does not recall anything 
significant. The patient was admitted for 
investigations. On admission his general condition 
was fair, pulse was 80/min regular, BP 110/60 mm of 
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Figure 1: PTA of the patient showing B/L sensorineural hearing loss. 


Hg in right arm supine position. General and systemic 
examinations were normal. Total WBC Count was 
6300. Haemoglobin was 15.1 g/dl. Thrombocy- 
topenia was noted on two occasions with value of 
118,000 and 85,000 respectively (range 150,000- 
400,000). Urine routine microscopy showed 25-30 
Red Blood Corpuscles with albumin in traces and 4 to 
5 pus cells. No cast, epithelial cells or bacteria were 
present. Blood urea and creatinine were 24 mg/dl and 
0.89 mg/dl respectively. 

The patient was referred to the Department of 
Otolaryngology for assessment of hearing loss. Pure 
Tone Audiometry (PTA) was advised which showed 
bilateral moderate Sensorineural Hearing Loss 
(Figure 1). Referral to Ophthalmology was made and it 
informed severe refractory error (vision of 2/60 and 
refractory error of -19.75/-3.0 in right eye; vision of 


1/60 and refractory error of -19.50/-5.0 in left eye. The 
best corrected visual acuity was 6/36 in both eyes for 
distant and N/24 for near vision. Slit lamp 
examination revealed cone shaped lens protruding 
outwards i.e. Anterior Lenticonus (Figure 2) In both 
eyes. 


DISCUSSION: 

With incidence of 1 in 50,000 live births, 
the Alport syndrome accounts for 0.2 8% of 
end-stage kidney disease. Mode ofi nheritance is 
X-linked in 80%, autosomal recessive in 15%, 
and autosomal dominant in 5%’. It is caused by 
mutations in the COL4AS collagen gene, giving 
rise to defective type IV collagen, which is a 
major structural component of the basement 
membranes in the renal glomeruli, cochlea, and 
lens. Sensorineural deafness occurs in 
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Figure 2: Slit lamp examination showing anterior lenticonus. 


approximately 80% of the cases and ocular findings 
have been reported in roughly 40%. 

The diagnostic criteria for the Alport 
syndrome include(a) family history of nephritis with 
unexplained haematuria; (b) persistent haematuria 
without evidence of other renal problems; (c) bilateral 
sensorineural hearing loss up to 2000 - 8000 Hz; (d) 
mutation in the COL4A5 gene; (e) immunohisto- 
chemical evidence of complete lack of the Alport 
epitope in the glomerular basement membrane 
(GBM); (f) GBM thinning or splitting; (g) ocular 
lesions like anterior lenticonus, posterior subcapsular 
cataract, posterior polymorphous corneal dystrophy, 
and retinal flecks; (h) progression to end-stage renal 
disease (ESRD) in at least two family members; (i) 
macrothrombocytopenia; and, (j) diffuse 
leiomyomatosis of the esophagus or female genitalia. 
Out of these ten findings, at least four of these must be 
present for diagnosis of the Alport syndrome”. 

It is important to diagnose the Alport 
syndrome in the early stage of the disease and it should 
be effectively managed by a combined approach by 
nephrologists, the otorhinolaryngologists, and the 
ophthalmologists. The above case had four distinct 
features to identify it as Alport’s Syndrome. These 
were (a) persistent haematuria without evidence of 
other renal problems; (b) bilateral sensorineural 
hearing loss up to 2000 - 8000 Hz; (c) anterior 


lenticonus and (d) macrothrombocytopenia. 


CONCLUSION: 

There is no definite treatment for the Alport 
syndrome. Early ophthalmological intervention 
should be carried out for better visual prognosis.’ 
Angiotensin-Converting-Enzyme (ACE) inhibitors 
have been used to treat hypertension and reduce 
proteinuria. Cyclosporine has also been used to halt 
disease progression in those patients with severe 
proteinuria. In patients with ESRD, both dialysis and 
renal transplantation are done. Gene therapy for the 
Alport syndrome is being studied. Animal studies are 
underway, to evaluate delivery of the human alpha-5 
(IV) chain of GBM in a canine model of the X-linked 
Alport syndrome. 
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ABSTRACT 


Wellen's Syndrome describes a pattern of electrocardiographic (ECG) changes, particularly deeply inverted or 
biphasic T waves in leads V2-V3, which is specific for proximal stenosis of the left anterior descending (LAD) coronary 
artery. It is also known as 'Anterior Descending T-Wave Syndrome". These patients usually do not report any chest pain and 
their cardiac enzymes are normal or only mildly elevated. Nevertheless, it is crucial to recognize ECG patterns as these 
patients are at high risk for imminent large 'Anterior Wall Acute Myocardial Infarction’. We illustrate here in an 
asymptomatic patient reporting in the emergency department with history of chest pain. He was identified as a case of 


"Wellen's Syndrome’ based on typical ECG findings. 


KEY WORDS ¢electrocardiographic (ECG), left anterior descending (LAD), syndrome 


INTRODUCTION: 

Wellens' Syndrome is recognized by T-wave 
changes in pre-cordial leads of an electrocardiogram 
(ECG) with proximal stenosis of the left anterior 
descending (LAD) artery, and is frequently associated 
with acute myocardial infarction and sudden cardiac 
death’. However, this syndrome is not always an 
acute process. T-wave alterations in Wellens' 
syndrome are typically seen in asymptomatic patients 
and even though these patients may at first respond 
well to medical management, they eventually fare 
inadequately with conservative therapy and require 
revascularization’’. It is vital to spot the 
electrocardiogram characteristics of Wellens' 
syndrome in order to provide a suitable intervention, 
or to be able to intervene before myocardial infarction 
develops". The ability of ECG's to assist decision- 
making in severe myocardial infarction is 
straightforward, particularly in patients with 
characteristic ECGs. However, the Wellen's syndrome 
has broad spectrum of clinical signs and the ECG 
patterns may manifest itself persistently over weeks. 
Therefore, ECG parameters should be combined with 
coronary angiography to verify the presence of 
lesions. 
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We present a case report of a middle aged man 
identified from history and ECG findings indicative of 
Wellen's Syndrome. 


CASE REPORT: 

A 50 year old man reported to the medicine 
OPD (out patient department)for routine investigation 
of chest pain since past 10 days. At presentation, the 
patient was asymptomatic and was sitting 
comfortably. He started having chest pain 10 days 
back, which was crushing in nature, retrosternal, 
increased on exertion, relieved at rest and was 
radiating to the jaw and both arms. He was a 
government employee, working 10-12 hours a day and 
was chronic smoker for about 30 years, smoking 10-12 
cigarettes per day. He was also a tobacco chewer and 
consumed around 180 ml of hard liquor every day. On 
examination, Pulse was 90/minute, regular. BP was 
160/100 mm of Hg in right arm supine position and 
random blood sugar was 109 mg/dl. General and 
Systemic examination were normal. ECG (Figure 1) 
showed typical pattern consistent with Wellens 
Syndrome with Biphasic T waves (with initial 
positivity and terminal negativity) in V2 and V3, T 
wave inversion in I and avL and IJ, HI and avF and 
Deeply inverted T waves in leads V4, V5, V6. 
Troponin I was negative and CPK-MB was mildly 
elevated 31 IU/L (Normal <24 IU/L). Hemoglobin of 
17.1 gm% reflected his chronic smoking. Total 
Leukocyte Count and Platelets were normal. 2D 
echocardiography showed CAD(Coronary Artery 
Disease) with RWMA (Regional Wall Motion 
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Figure 1 


Abnormality) involving apical septal wall of Left 
Ventricle(LV), EF (Ejection Fractiofj=4id 
normal LV systolic function. 


DISCUSSION: 

Wellens' Syndrome results from transient 
obstruction of the LAD coronary artery. Generally, 
this is caused by the rupture of an atherosclerotic 
plaque leading to LAD occlusion, with consequent 
clot lysis or other disruption of the occlusion before 
complete myocardial infarction takes place. Wellens' 
Syndrome denotes a pre-infarction state. These 
patients usually show symptoms of acute coronary 
syndrome. The characteristic complaints include 
chest pain, explained as tightness or pressure, often 
provoked by physical activity and relieved by rest. 


The pain may radiate to the neck, jaw, or shouldercc inte precordial Quoianes(haobke 


usually do not present with pain. However, the typical 
ECG pattern may persist. Patients appear comfortable 
on physical examination though they may exhibit 
mild distress with diaphoresis, comparable to those 
patients having an acute myocardial infarction. 

Risk factors of Wellen's Syndrome include 
diabetes mellitus, family history of premature heart 
disease, hypertension, increased age, hypercholeste- 
rolemia, hyperlipidemia, metabolic syndrome, 
occupational stress and smoking. Diagnostic criteria 
for Wellens syndrome include: deeply inverted T 
waves in leads V2 and V3 (may also be seen in leads 
V1, V4, VS, and V6; or biphasic T waves (with initial 
positivity and terminakgativity) in V2 and V3'""" 


PLUS a) isoelectric or minimally elevated ST 


segment, less than 1 mm (in other words, no signs of 
an acute anterior wall myocardial infarction); (b) 
preservation of precordial R-wave progression and 
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anterior wall infarct); (c) recent history of angina; (d) 
ECG pattern present in a pain-free state; and, (e) 
normal or slightly elevated cardiac markers. 

Two patterns of T waves can be seen in 
Wellens syndrome. Type-A T waves are biphasic, with 
initial positivity and terminal negativity. These T 
waves are present in approximately 25% of cases. 
Type-B T waves are deeply and symmetrically 
inverted. These are present in approximately 75% of 
cases. The 2 types of T waves found in Wellens 
syndrome exist on a spectrum of disease with type-A 
T waves developing into type-B T waves.The T-wave 
abnormalities may be constant for hours to weeks, 
even when the patient is pain-free. 

Wellens syndrome is not always an acute 
process. It can develop over days to weeks. The ECG 
pattern frequently develops when the patient is not 
feeling chest pain as evident in this patient. Cardiac 
biomarkers including troponin may be incorrectly 
reassuring in patients with Wellens syndrome as they 
frequently result within normal limits. 


CONCLUSION: 

Wellens syndrome is a result of critical 
stenosis of the left anterior descending coronary artery 
apparent in characteristic ECG changes. It is a pre- 
infarction state. However, if not recognized early and 
properly treated, the disease tends to progress to a 
large acute anterior wall myocardial infarction, which 
can lead to considerable morbidity and mortality. 
Therefore it is important for clinicians to be familiar 
with its patterns at the earliest opportunity. It has wide 
spectrum of clinical expressions, and although 
characteristic ECG identification of Wellens' 
syndrome can offer diagnostic confirmation, 


additional CAG is needed to make a definite 
diagnosis.The risk factors, characteristic ECG, 2D 
ECHO findings and biochemical markers point 
strongly towards Wellens Syndrome. Early diagnosis 
shall enable averting further cardiac complications 
including Myocardial Infarction. 
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